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Arthur  Farre,  M.B.  Lecturer  on  Comparative  Anatomy  at  St.  Bar- 
tholomew's Hospital , 479 

i^On  the  Temperature  of  Insects,  and  its  connexion  with  the  functions 

of  Respiration  and  Circulation.     By  George  Newport,  Esq 479 

Observations  on  the  Dry-rot  of  Ships,  and  an  effectual  method  to  pre- 
vent it  pointed  out.     B}-  James  Mease,  M.D 482 

Experimental  Researches  on  the  conducting  powers  of  wires  for  Elec- 
tricity ;  and  on  the  heat  developed  in  metallic  and  liquid  conductors. 
By  the  Rev.  William  Ritchie,  LL.D.  Professor  of  Natural  Philo- 
sophy in  the  Royal  Institution  of  Great  Britain,  and  of  Natural  Phi- 
losophy and  Astronomy  in  University  College,  London 482 

On  the  Ipoh  or  Upas  poison  used  by  the  Jacoons  and  other  aboriginal 
tribes  of  the  Malayan  peninsula.  By  Lieut.  T.  S.  Newbold,  Aide- 
de-Camp  to  Brigadier-General  Wilson,  C.  B 483 

Delia  Velocity  del  Vento.  Di  Luigi  Dau,  Dottore  in  Matematica  e 
Fisica , 484 

Considerations  physiques  sur  le  passage  Nord-ouest.  By  the  same   . . .     484 

Causes  dela  Variation  diume  de  1' Aiguille  aimant^e,  de  la  Lumi^re       « 
zodiacale,  des  Aurores  Boreales,  et  Mithode  simplifi^e  pour  lereleve- 
ment  des  Longitudes.    Par  Demonville 484 

On  the  elementary  structure  of  the  Muscular  Fibre  of  Animal  and  Or- 

fanic  Life.    By  Frederic  C.  Skey,  Esq.,  Assistant  Surgeon  to  St. 
lartholomew's  Hospital,  F.R,S 484 

Sequel  to  an  Essay  on  the  Constitution  of  the  Atmosphere,  published  in 
the  Philosophical  Transactions  for  1826  ;  with  some  account  of  the 
Sulphurets  of  Lime.    By  John  Dalton,  D.C.L.  F.R.S 485 

Researches  on  the  Tides.  Eighth  Series.  On  the  progress  of  the  Diur- 
nal Inequality-wave  along  the  coasts  of  Europe.  By  the  Rev.  Wil- 
liam Whewell,  F.R.S.  &c 485 

Note  on  the  Fluctuations  of  the  Height  of  High -water  due  to  changes 
in  the  Atmospheric  Pressure.  By  J.  W.  Lubbock,  Esq.  M.A.  F.R.S.     485 

On  an  improved  mode  of  constructing  Magnets.  By  James  Cunning- 
ham, Esq.  Member  of  the  Cork  Scientific  and  Literary  Society    ...     486 
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November  18. 
DAVIES  GILBERT,  Esq.  President,  in  the  Chair. 

The  following  Presents  were  received^  and  thanks  ordered  for 
them  : — 

Transactions  of  the  Royal  Irish  Academy,  Vol.  XVI.  Part  I.  4to. 

— Presented  by  the  Academy, 
Transactions  of  the  Royal  Asiatic  Society,  Vol.  IL  4to. — The  So^ 

ciety, 
Medico-Chirurgical  Transactions^  published  by   the   Medical   and 

Chirurgical  Society  of  London^  Vol.  XVI.  8vo.— TOe  Society. 
The  Quarterly  Journal  of  Science,  No.  14,  New  Series.  8vo« — The 

Managers  of  the  Royal  Institution, 
The  Journal  of  the  Royal  Institution.    No.  1 .  8yo. — The  Same, 
The   Philosophical   Magazine  and  Annals  of  Philosophy.    By  R* 

Taylor,  F.L.S.  and  R.  Phillips,  F.R.S.  Nos.  43-47.  8vo.— T^ 

Editors. 
The  Zoological  Journal,  No.  18. 8vo. — The  Editors, 
The   Edinburgh  Journal  of   Natural  and    Geographical    Science* 

Nos.  10-J2  :  with  Supplement  to  No.  12.  8vo.— T/ie  Editors. 
Gill's  Scientific,  Technological  and  Microscopic  Repository.  No.  37. 

8vo.— r^e  Editor. 
Monthly  Notices  of  the  Proceedings  of  the  Astronomical  Society. 

Nos.  26-28.  Svo.^The  r^ciety. 
The  London  Literary  Gazette.    Nos.  700-721.  4to. — The  Propricm 

tors. 
The  National   Portrait  Gallery  of  Illustrious   and  Eminent   Per- 
sonages of  the  Nineteenth  Century.     By  Wm.  Jerdan,  Esq.  Nos. 

15-19.  8vo.— r^  Proprietors. 
Astronomical  Observations  made  at  the  Observatory  of  Cambridge. 

Vol.  II.  ( 1 829).— Professor  Airy. 
M^moires   de  TAcad^mie   Royale  des   Sciences    de    Tlnstitut    de 

France,  Tome  IX. — The  Academy. 
Flora  Batava.    No.  85-86.  4to.— Hw  Majesty  the  King  of  the  i^fc- 

therlands. 

A 


Transactions  of  the  American  Philosophical  Society,  held  at  Phila- 
delphia for  promoting  Useful  Knowledge.  Vol.  III.  Part  II. 
New  Series.  4to.— Ti^e  Society, 

Memorias  para  servir  de  Introduccion  a  la  Horticultura  Cubana. 
Por  D.  Ramon  de  la  Sagra.  8vo.—The  Editor. 

Anales  de  Ciencias,  Agricultural  Comercio  y  Artes.  Tomo  segundo. 
Por  Don  Ramon  de  la  Sagra.  8vo. — The  Editor. 

A  Short  Tract  on  the  Formation  of  Tumours^  and  the  Peculiarities 
that  are  met  with  in  the  Structure  of  those  that  have  become 
Cancerous;  with  their  Mode  of  Treatment.  By  Sir  Everard 
Home,  Bart.  V.P.B.S.  8vo.— TAe  Author. 

A  Rationale  of  the  Laws  of  Cerebral  Vision  5  comprising  the  Laws  of 
Single  and  of  Erect  Vision,  deduced  upon  the  principle  of  Diop- 
trics.    By  John  Fearn,  Esq.  8vo. — The  Juthor, 

Lectures  on  Anatomy :  interspersed  with  practical  Remarks.  Vol.  IL 
By  Bransby  Blake  Cooper,  Esq.  F.R.S. — The  Author. 

Cases  illustrative  of  the  efficacy  of  various  Medicines  administered 
by  Inhalation^  in  Pulmonary  Consumption  3  in  certain  morbid 
states  of  the  Trachea  and  Bronchial  Tubes,  attended  with  dis- 
tressing Cough  ',  and  in  Asthma.  By  Sir  Charles  Scudamore^ 
M.D.  F.R.S,  Svo.— The  Author. 

Mayer's  Catalogue  of  Stars,  corrected  and  enlarged  5  together  with 
a  Comparison  of  the  Places  of  the  greater  part  of  them,  with  those 
given  by  Bradley  -,  and  a  reference  to  every  observation  of  every 
Star.    By  Francis  Baily,  Esq.  F.R.S.  folio. — The  Author. 

Supplement  to  an  Essay  on  the  Theory  of  Systems  of  Rays.  By 
Wm.  R.  Hamilton,  Ksq.  A.R.  of  Ireland.  4to. — The  Author. 

An  Analytical  System  of  Conic  Sections.  Second  Edition,  im- 
proved and  enlarged.  By  the  Rev.  H.  P.  Hamilton,  M.A.  F.R.S. 
Svo. — The  Author.    ^ 

The  First  Book  of  Euclid's  Eleihents ;  with  alterations  and  familiar 
Notes.  Being  an  attempt  to  get  rid  of  Axioms  altogether  ^  and 
to  establish  the  theory  of  Parallel  Lines,  without  the  introduction 
of  any  principle  not  common  to  other  parts  of  the  Elements. 
Third  Edition.  By  Lieut.-Col.  T.  P.  Thompson,  M.A.  F.R.S. 
Svo. — The  Author, 

Observations,  deduced  from  Experiment,  upon  the  Natural  Water- 
Cements  of  England,  and  on  the  Artificial  Cements  that  may  be 
used  as  substitutes  for  them.  By  Lieut.- Colon  el  C.  W.  Pasley. 
F.R.S.  Svo.— r^  Author. 

An  Answer  to  certain  Statements  contained  in  Mr.  Neill's  '<  Address 
to  the  Members  of  the  Wernerian  Natural  History  Society.** 
By  H.  H.  Cheek,  Esq.  Svo. — The  Author. 

The  Stars,  in  Six  Maps,  laid  down  according  to  the  Gnomonic  Pro- 
jection. Published  under  the  superintendence  of  the  Society  fcr 
the  Diffusion  of  Useful  Knowledge.  4to.— TAc  Society, 

Catalogue  of  the  Contents  of  the  Museum  of  the  Royal  College  of 
Surgeons  in  London.  Part  IV.  Fasciculus  I.  comprehending  the 
first  division  of  the  preparations  of  Natural  History  in  Spirit. 
4to.— r^e  College. 


Catalogue  of  the  Printed  Books  in  the  Royal  Asiatic  Society's 
Library ;  and  Thurd  Report  of  the  Oriental  Translation  Com- 
mittee. 4to. — The  Society. 
A  Catalogue  of  the  Library  of  the  London  Institution  :  with  a  Sup- 
plement. 8vo.— TAe  Institution. 
An  Engraved  Portrait  of  the  late  W.  H.  Wollaston,  M.D.  V.P.R.S. 

— ilfr.  W.  Skelton.     ' 
A  Print  of  the  Vivarium  in  the  Garden  of  Joshua  Brookes^  Esq. 

^^Ji^shua  Brookeif  Esa.  F,B,S. 
Tlie  Fifty-sixth  Annual  Report  of  the  Royal  Humane  Society.  8vo. 

-i— T^c  Society.  . 

A  Catalogue  of  the  Fellows^  Candidates,  and  Licentiates  of  the 

Royal  College  of  Physicians  (1830).  Svo.-^The  College. 
Th^orie  des  Ndrabres;    Troisi^me  Edition.    Par  Adrien-Marie  Le 

Gendre.  4to. — M.  Le  Gendre,  Foreign  Memh.  R.S. 
Th^orle  des  Ph^nom^nes  Electro-dynamiques^  uniquement  d^duite 
de  rExp6rierice.    Par  Andr^-Marie  Ampere.  4to. — Af.  Amptre, 
Foreign  Memb.  R.S. 
M^moire  siir  TAction  mutuelle  d^un  Conducteur  Voltaique  et  d*un 

Ainiant.  Par  M.  Ampere.  4 to. — The  Author, 
M^moire  sur  la  determination  de  la  surface  courbe  des  Ondes 
Lumineuses  dans  un  milieu,  dont  I'Elasticit^  est  diff^rente,  suivant 
lea  trots  directions  principales,  c'est-k-dire  celles  oil  la  force 
produite  par  TElasticit^  a  lieu  dans  la  direction  m^me  du  d6« 
placement  des  Mol^ules  de  ce  milieu.  Par  M.  Ampere.  8vo.— i 
The  Author. 
Experiences  sur  le  Mouvement  des  Fluides  A^riformes  et  des  Li- 

quides.    Par  M.  Hachette.  8vo.— Tfee  Author. 
Recueil  d'Observations  M^dicales  confirmant  la  doctrine  de  Du- 
camp  sur  la  Cauterisation  de  TUr^tre ;  precede  d'un  Abr^g^  de 
PHistoire  de  la  Cauterisation  de  TUrfetre  en  France,    Par  M.  P. 
L.  A.  Nicod.  Tome  Premier.  8vo. — The  Author. 
Memoire  sur  les  Polypes  de  PUr^tre  et  de  la  Vessie.    Par  M.  Nicod. 

8vo.— TAe  Author. 
Extrait  d'un  Ouvrage  inedit,  intitule,  Traitement  des  Maladies  de 
rOreille  moyenne  qui  engendrent  la  Surdite ;  precede  de  Rap- 
ports k  TAcademie  Royale  des  Sciences.    Par  le  Docteur  Deleauy 
Jeune.  8vo. — The  Author, 
Notice  sur  les  Collections  Numismatiques  de  M.  P.  F.  J.  Gossellin. 

Par  M.  Raoul-Rochette.  8vo. —  The  Author, 
Principes  Fondamentaux  de  VEquilibre  et  du  Mouvement  des  Corps 
Flottans  dans  deux  milieux  resistans.     Par  P.  J.  Moreau.  4to. 
' — The  Author. 
Oryctographie  du  Gouvemement  de  Moscou,  publiee  par  le  Direc- 
teur  de  la  Societe  Imperiale  des  Naturalistes  de  Moscou.    Par 
Gotthelf  Fischer-de-Waldheim.  foMo,— The  Author, 
Notice  sur  le  Tettigopsis,  nouveau  genre  d'Orthopt^res  de  la  Ru9- 
aie.    Par  G.  Fischer-de-Waldheim.  4to. — 7%c  Author. 


a2 


A  Paper  was  read^  entitled,  "  On  the  nature  of  negative  and  ima-> 

§inary  quantities."    By  Davies  Gilbert^  Esq.  President  of  the  Royal 
ociety. 

The  object  of  this  paper,  the  author  observes^  is  one  that  has  given 
rise  to  much  controversy,  and  has  been  involved  in  much  unnecessary 
mystery.  Paradoxes  and  apparent  solecisms,  when  involved  with 
facts  and  indubitable  truths^  will  always  be  found,  upon  accurate 
examination,  to  be  near  the  surface^  and  to  owe  their  existence  either 
to  ambiguities  of  expression^  or  to  the  unperceived  adoption  of  some 
extraneous  additions  or  limitations  into  the  compound  terms  em- 
ployed for  definition,  and  which  are  subsequently  taken  as  constituent 
parts  of  their  essence. 

The  first  misapprehension  pointed  out^  is  that  of  considering  any 
quantity  whatever  as  negative  per  se,  and  without  reference  to  an- 
other opposed  to  it,  which  has  previously  been  established  as  positive. 
In  order  to  avoid  previously  formed  associations  of  ideas^  the  author 
prefers  employing  in  his  reasonings  on  this  subject^  the  symbols  (a) 
and  (b)  to  express  this  quality  of  opposition,  rather  than  the  usual 
ones  of  pltts  and  minus.  By  the  aid  of  this  notation  he  is  enabled  to 
present^  in  its  full  generalization,  the  law  of  the  signs  in  multiplica- 
tion^— a  process  which,  it  is  well  known^  is  founded  solely  upon  the 
principle  of  ratios  -,  and  to  show  that  like  signs  invariably  give  the 
sign  belonging  to  the  assumed  unity^  or  universal  antecedent  of  the 
ratios ;  and  unlike  signs,  the  contrary. 

Since  either  the  one  or  the  other  of  the  arithmetical  scales  derived 
from  the  two  unities  is  in  itself  equally  affirmative^  but  negative  with 
relation  to  the  other,  it  follows,  that  by  using  the  scale  of  (6),  all  even; 
roots  in  the  scale  of  (a)  will  become  imaginary^  and  thus  the  appa- 
rent discrimination  of  the  two  scales  is  removed  5  so  that  the  proper- 
ties belonging  to  the  two  scales  are  interchangeable,  and  all  formulae 
become  universally  applicable  to  both,  by  changing  the  signs  accord- 
ing to  the  side  in  which  the  universal  antecedent  is  taken.  Imaginary 
quantities,  then^  are  merely  creations  of  arbitrary  definitions,  endowed 
with  properties  at  the  pleasure  of  him  who  defines  them ;  and  the  whole 
dispute  respecting  their  essence  turns  upon  the  very  point  that  has 
been  contested  from  the  earliest  times,  between  the  hostile  sects  of 
realists  and  nominalists. 

It  is  now^  however,  universally  agreed,  that  all  abstractions  and 
generalizations  are  mere  creatures  of  the  reasoning  faculty,  existing 
nowhere  but  in  the  mind  contemplating  them.  Such,  in  algebra, 
9re  the  supposed  even  roots  of  a  real  quantity^  taken  in  the  scale 
opposite  to  that  which  has  given  the  universal  antecedent :  the 
sign  indicating  the  extraction  impossible  to  be  performed,  veils 
the  real  quantity,  and  renders  it  of  no  actual  value  until  the  sign 
is  taken  away  by  an  involution,  the  reverse  of  the  supposed  opera- 
tion which  the  sign  represents;  although  the  quantity  itself  is,  in 
the  mean  time,  by  its  arbitrary  essence,  made  applicable  to  all  the 
purposes  for  which  real  quantities  are  used,  in  every  kind  of  for- 
mula. 

Several  illustrations  of  these  views  of  the  nature  of  imaginary 


quantities  occurring  in  logarithmic  formulae^  and  series  expressing 
circular  arc8>  are  given  by  the  author.  By  considering  all  quantity 
as  affirmative  per  se,  and  admitting  plus  and  minus  merely  as  cor- 
relative terms,  we  thus  succeed  in  banishing  mystery  and  paradox 
from  the  science  most  powerful  in  eliciting  truth,  and  where  they 
ought  least  to  find  a  place. 


November  25. 
DA  VIES  GILBERT,  Esq.  President,  in  the  Chair. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them:— 

Transactions  of  the  Plymouth  Institution.    8vo. — Presented  by  the 

Institution, 
Illustrations  of  Indian  Zoology;  consisting  of  coloured  Plates  of 

new,  or  hitherto  unGgured,  Indian  Animals,  from  the  collection 

of  Major-general  Hardwicke,  F.R.S.     Selected  and  arranged  by 

John  Edward  Gray,  folio. — John  £.  Gray,  Esq, 
Monthly  Notice  of  the  Proceedings  of  the  Astronomical  Society. 

No.  29.  8vo.— rAe  Society. 
Ireland  and  its  Economy;  being  the  result  of  Observations  made  in 

a  Tour  through  the  Country  in  the  Autumn  of  1829.    By  James 

E.  Bicheno,  Esq.  F.R.S.  8vo. — The  Author, 
The  Elements  of  the  Theory  of  Mechanics.    By  the  Rev.  Robert 

Walker,  M.A.  Svo.— The  Author. 
The  London  Literary  Gazette.    No.  722.  4to. — The  Proprietors, 
An  Engraved  Portrait  of  John  Dalton,  Esq.  F.R.S. — Joseph  AUen^ 

Esq. 
M^moires  pr^enti^s  par  divers  Savans  k  TAcad^mie  Royale  des 

Sciences  de  Tlnstitut  de   France^  et  imprim^  par  son  ordre. 

(Sciences  Math^matiques  et  Physiques.)     Tome  deuxi^me.    4  to. 

\S2^0.-'The  Academy , 
Astronomische  Beobachtungen  auf  der   Koniglichen   Universitats- 

Stemwarte  in  Konigsberg.   IS  u.  14  Abtheilungen.    Von  F.  W. 

Bessel,  Ritter,  u.  s.  w.  folio. — Professor  BesseU  Foreign  Memb.  R,S. 
Annalen  der  K.  K.  Sternwarte  in  Wien.    Nach  dem  Befehle  Seiner 

Majestat,  auf  Oeffentliche  Kosten,  herausgegeben.    Von  J.  J.  Lit- 

trow   und   Lambert   Mayer.     Zehnter   Theil.    folio. — Professor 

Littrow. 

A  Paper  was  read,  entitled,,"  On  a  simple  electro-chemical 
method  of  ascertaining  the  presence  of  different  metals;  applied 
to  detect  minute  quantities  of  metallic  poisons."  By  Edmund 
Davy,  Esq.  F.R.S.,  M.R.I.A.,  and  Professor  of  Chemistry  to  the 
Royal  Dublin  Society. 

The  Voltaic  arrangement  employed  by  the  author  consisted 
merely  of  small  slips  of  different  metals,  generally  zinc  and  platina, 
placea  in  contact  and  forming  a  galvanic  circuit  with  the  inter- 


posed  fluid  suspected  to  contain  the  poisonous  metal ;  in  which  case, 
OS  was  formerly  shown  by  Sir  H.  Davy  in  his  Bakerian  lecture,  the 
metal  held  in  solution  is  deposited  in  the  form  of  crystal^  on  the 
negative  surface.  The  zinc  was  usually  employed  in  the  form  of 
foil  J  the  platina  was,  in  some  cases,  a  small  crucible,  or  a  spatula  5 
but  more  frequently  platina  foil  was  used.  It  is  generally  necessary 
to  mix  a  few  drops  of  acid  with  the  metallic  compounds  that  are 
subjected  to  this  test,  and  that  are  placed  in  contact  with  the  pla- 
tina: on  applying  the  zinc  foil,  the  platina  will  soon  become  coated 
with  the  reduced  metal. 

The  author  then  enters  into  the  detail  of  his  experiments  on  the 
efficacy  of  his  method  in  the  detection  of  arsenic,  mercury,  lead  and 
copper,  in  their  different  states  of  oxidation  and  saline  combtna- 
tions  5  and  of  the  precautions  necessary  to  be  observed  in  the  case 
of  each  metal.  He  was  enabled  to  detect  the  presence  of  arsenic, 
by  the  exhibition  of  its  characteristic  properties,  when  only  the 
500dth  part  of  a  grain  of  that  metal  was  deposited  on  the  platina  5 
and  in  some  instances  could  appreciate  the  2500dth  part  of  a  grain, 
by  the  application  of  appropriate  tests. 

The  author  next  ascertained  that  the  electro-chemical  method  is 
competent  to  the  detection  of  very  minute  quantities  of  the  differ- 
ent metals,  when  their  compounds  are  niixed  with  various  vegeta- 
ble and  animal  substances.  Thus,  the  presence  of  arsenic  would 
readily  be  discovered  when  mixed  with  all  the  ordinary  articles  of 
diet, — such  as  wheaten  flour,  bread,  starch,  rice,  potatoes,  peas, 
soup,  sugar,  vinegar,  gruel,  tea,  milk,  eggs,  gelatine,  and  various 
kinds  of  wine  3  also  when  mixed  with  the  principal  secretions  of 
the  alimentary  canal,  as  bile  and  saliva.  Arsenious  acid  mixed 
with  butter,  lard  and  oils,  or  with  sheep's  blood,  or  ox  bile,  was  de« 
tected  with  great  ease.  Similar  results  were  afforded  by  corrosive 
sublimate,  the  acetate  of  lead,  and  sulphate  of  copper,  added  in 
small  quantity  to  the  most  complicated  mixtures  of  organic  sub- 
stances. In  some  instances  where  the  common  tests  do  not  act  at 
all,  or  only  act  fallaciously,  the  electro-chemical  method  ,acts  with 
the  greatest  certainty. 


Anniversary  Meeting,  Nov.  30th. 
DAVIES  GILBERT,  Esq.  President,  in  the  Chair. 
On  this  occasion  the  President  delivered  the  following  Address : 
Gentlemen, 

Having  now,  for  the  last  time,  to  address  you  in  reference  to  the 
OSS  of  eminent  persons  sustained  by  the  Society  in  the  preceding 
vear,  I  cannot  but  congratulate  you  on  the  difference  between  the 
list  now  read,  and  that  which  we  had  the  misfortune  to  hear  twelve 
months  ago.  Several  individuals  of  great  distinction,  of  extensive 
Mquirements  and  of  splendid  talents,  are  undoubtedly  brought  before 
us  on  the  present  occasion :  but  advanced  age  or  long  absence  from 


this  metropolis  tend  in  some  instances  to  lessen  the  pain  we  should 
otherwise  feel  on  the  recital  of  their  names.  While  in  the  former 
case,  persons  at  the  very  head  of  different  departments  in  science, 
of  our  own  ages^  and  daily  conversant  with  our  social  habits,  were 
suddenly  taken  from  us^  leaving  the  higher  paths  of  science  (as  we 
feared  at  the  time)  without  a  foot  that  might  in  future  trace  their 
windings;  and  our  more  familiar  society  without  that  sparkling  of 
intellect,  which  invigorates  the  understanding,  and  at  once  elevates 
and  refines  the  common  intercourses  of  life. 

The  individual,  who  unquestionably  demands  our  first  attention  is 
Major  James  Rennell,  taken  from  us  in  his  eighty-eighth  year,  la- 
mented by  all  those  who  are  capable  of  appreciating  his  science, 
and  by  every  one  conversant  with  his  active  virtues  or  with  the  sim- 
plicity and  kindness  of  his  manners. 

I  have  endeavoured  to  collect  some  particulars  respecting  this 
distinguished  person  in  his  early  years. 

Major  Rennell  was  descended  from  an  ancient  and  respectable 
family  in  Devonshire,  said  to  be  of  Norman  origin.  His  father  was 
a  Captain  in  the  Royal  Artillery,  and  fell  at  the  siege  of  Maestrich. 
James  Rennell  was  born  at  his  father's  house,  Upcott  near  Chud- 
leigh,  in  Devonshire,  on  the  23rd  of  December,  1 742.  He  entered 
oii  the  naval  service  of  his  country  at  a  very  early  age,  where  his 
spirit  and  exertions  soon  attracted  the  notice  of  Sir  Hyde  Parker, 
with  whom  he  sailed  in  the  Brilliant  frigate  to  India.  After  the  con- 
clusion of  peace,  his  eager  desire  for  active  service  induced  him  to 
quit  the  navy,  and  he  obtained  a  commission  in  the  corps  of  engi- 
neers belonging  to  the  East  India  Company.  His  zeal  and  ability  in 
discharging  the  duties  belonging  to  this  station  obtained  for  him  the 
friendship  of  niany  superior  officers,  and  especially  of  the  great  Lord 
Clive;  and  he  was  soon  promoted  to  the  station  of  Surveyor  General 
in  Bengal. 

The  fatigues  attached  to  this  civil  employment  were  sufficient  to 
exhaust  the  strength  of  any  European  constitution,  conducted  as 
.were  the  surveys,  with  indefatigable  industry,  along  the  banks  of  the 
great  rivers,  periodically  overflown  and  perpetually  damp.  But  these 
were  not  all:  Major  Rennell  in  encountering  dangers  which  are  in- 
separable from  military  renown,  had  suffered  wounds  so  severe  that 
he  was,  I  believe,  twice  left  exposed  on  the  field  of  battle,  and  never 
recovered  from  their  effects  up  to  the  latest  period  of  his  life.  These 
altogether  compelled  his  return  to  England,  and  alone  prevented 
him  from  attaining  the  highest  military  stations. 

Retired  to  private  life,  the  whole  energies  of  his  mind  were  direct- 
ed to  scientific  and  literary  pursuits.  We  have,  founded  on  his  exer- 
tions in  India ;  An  Atlas  of  Bengal. — A  Map  of  the  Mogul  Empire. — 
Marches  of  the  Army  in  India.— A  Map  of  the  Peninsula. 

But  the  mental  powers  of  Major  Rennell  were  far  from  being  con* 
fiAed  to  one  region  of  the  world. 

We  have  from  his  pen  a  work  on  the  Geography  of  Africa.  And  with 
a  vigour  of  intellect  that  may  well  call  to  our  recollection  the  greatest 
of  &  Roman  Censors^  he  acquired  at  an  advanced  age  a  competent 
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knowledge  of  Greek  for  consulting  the  early  writers  in  that  language^ 
and  gave  to  the  world,  The  Geographical  System  of  Herodotus^  in- 
cluding the  Expedition  of  Darius  Hystaspes  to  Scythia;  The  Site  of 
Babylon;  The  Temple  of  Jupiter  Ammon  5  The  Periplus  of  Africa^ &c^ 
and  A  Dissertation  on  the  Locality  of  Troy. 

The  attention  of  thus  great  investigator  of  everything  connected 
with  the  surface  of  our  globe,  extended  itself  from  mountains  and 
plains  to  the  waters  of  the  ocean ;  and  produced  a  most  curious  in* 
vestigation  of  the  currents  prevalent  in  the  Atlantic,  and  of  accumu- 
lations caused  by  certain  winds  in  the  English  Channel. 

And  lastly,  I  would  mention  a  very  ingenious  mode  of  ascertain- 
ing distances,  and  connecting  with  their  bearings  the  actual  localities 
of  spots  in  the  Great  Desert,  by  noting  the  average  rate  at  which 
camels  travel  over  those  worlds  of  sand. 

This  is  a  very  imperfect  catalogue  of  the  works  published  by  Major 
Rennell;  and  I  am  happy  to  add  that  several  more  exist  in  manu- 
script, destined,  we  may  hope,  at  no  distant  time,  to  appear. 

Major  Rennell  has  been  honoured  by  the  Copley  Medal  from  this 
Society  5  by  the  Gold  Medal  from  the  Royal  Society  of  Literature  5 
he  was  a  Corresponding  Member  of  the  Institute  of  France;  and 
a  Member  of  various  other  Societies. 

Our  regret  for  such  a  man,  exerting  his  intellectual  powers  with 
80  much  energy  and  to  such  useful  purposes,  throughout  the  course 
of  a  long  life,  and  up  to  his  eighty-eighth  year,  must  always  be 
strong  and  sincere;  but  we  console  ourselves  with  the  reflection 
that  he  had  attained  the  utmost  ordinary  limit  of  human  life,  amidst 
the  respect  and  esteem  of  all  who  knew  him,  and  that  his  memory 
is  revered. 

Mr.  Chenevix  was  undoubtedly  a  man  of  considerable  ability,  ac- 
quirement and  industry.  We  have  from  him  seven  different  commu- 
nications to  the  Philosophical  Transactions: 

An  analysis  of  the  arseniates  of  copper. —  Observations  on  Dr. 
James's  powders,  with  a  method  of  preparing  a  similar  substance  in 
the  humid  way. — Observations  and  experiments  upon  oxygenated  and 
hyperoxygenated  muriatic  acid. — An  analysis  of  corundum. — Obser- 
vations on  the  chemical  nature  of  the  humours  of  the  eye. — Inquiries 
concerning  the  nature  of  a  metallic  substance,  under  the  title  of 
Palladium. — On  the  action  of  platinum  and  mercury  on  each  other. 

In  the  latter  years  of  his  life,  which  could  not  have  reached  three- 
score, he  appears  to  have  abandoned  chemistry,  and  to  have  fallen  on 
speculations  wholly  unworthy  of  being  noticed  from  this  place. 

The  only  remaining  individual  who  has  taken  a  direct  active  part 
in  our  labours,  by  contributing  to  the  Transactions,  is  Mr.  James 
Lewis  Smithson,  and  of  this  gentleman  I  must  be  allowed  to  speak 
with  affection.  We  were  at  Oxford  together,  of  the  same  College, 
and  our  acquaintance  continued  to  the  time  of  his  decease. 

Mr.  Smithson,  then  called  Macie,  and  an  undergraduate,  had  the 
reputation  of  excelling  all  other  resident  members  of  the  University  in 
the  knowledge  of  chemistry.  He  was  early  honoured  by  an  intimate 
acquaintance  yf'ith  Mr.  Cavendish;  he  was  admitted  into  the  Royal 


Society,  and  soon  after  presented  a  paper  on  the  very  curious 
concretion  frequently  found  in  the  hollow  of  bambd  canes,  named 
Tabdsheer.  This  he  found  to  consist  almost  entirely  of  silex,  exist- 
ing in  a  manner  similar  to  what  Davy  long  afterwards  discovered  in 
the  epidermis  of  reeds  and  grasses. 

Mr.  Smithson  enriched  our  Transactions  with  seven  other  com- 
munications:— A  chemical  analysis  of  some  calamines. — Account 
of  a  discovery  of  native  minium. — On  the  composition  and  crystal- 
lization of  certain  sulphurets  from  Huel  Boys  in  Cornwall. — On  the 
composition  of  zeolite. — On  a  substance  procured  frum  the  elm- tree, 
called  Ulmine. — On  a  saline  substance  from  Mount  Vesuvius. — 
Facts  relative  to  the  colouring  matter  of  vegetables. 

He  was  th6  friend  of  Dr.  Wollaston^  and  at  the  same  time  his 
rival  in  the  manipulation  and  analysis  of  small  quantities.  Aya^rj  S'spig 
i^de  fipotoia-iY.  Mr.  Smithson  frequently  repeated  an  occurrence  with 
much  pleasure  and  exultation,  as  exceeding  anything  that  could  be 
brought  into  competition  with  it, — and  this  must  apologize  for  my 
introducing  what  might  otherwise  be  deemed  an  anecdote  too  light 
and  trifling  on  such  an  occasion  as  the  present. 

Mr.  Smithson  declared,  that  happening  to  observe  a  tear  gliding 
down  a  lady's  cheek,  he  endeavoured  to  catch  it  on  a  crystal  vessel : 
that  one-half  of  the  drop  escaped^  but  having  preserved  the  other 
half,  he  submitted  it  to  reagents,  and  detected  what  was  then  called 
microcosmic  salt^  with  muriate  of  soda  3  and,  I  think^  three  or  four 
more  saline  substances,  held  in  solution. 

For  many  years  past  Mr.  Smithson  has  resided  abroad,  principally^ 
I  believe,  on  account  of  his  health  :  but  he  carried  with  him  the 
esteem  and  regard  of  various  private  friends,  and  of  a  still  larger 
number  of  persons  who  appreciated  and  admired  his  acquirements. 

Of  gentlemen  who  have  not  taken  a  direct  share  in  the  labours  of 
this  Society,  I  would  notice  Mr.  Henry  Browne. 

No  one,  I  believe,  was  ever  more  distinguished  in  the  important 
station  of  commanding  those  vessels  which  secure  to  England  the 
commerce  of  nations  unknown  to  former  ages ;  nor  did  any  one 
more  largely  contribute  towards  introducing  the  modern  refinements 
of  nautical  astronomy,  which  skilfully  pursued,  and  under  favourable 
circumstances,  determine  the  place  of  a  ship  with  greater  accuracy, 
than  what  in  the  early  part  of  the  last  century  would  have  been 
thought  amply  sufficient  for  headlands,  roadsteads,  or  harbours  of  the 
first  importance.  And  I  cannot  omit  this  opportunity  of  congratu- 
lating all  those  who  addict  themselves  to  astronomical  pursuits,  or 
who  feel  an  interest  in  the  perfection  of  geography  and  navigation, 
on  the  great  improvements  recently  suggested  and  likely  to  be  made 
in  our  national  ephemeris  3  improvements  which,  in  part  at  least,  I 
hoped  to  have  got  adopted  twelve  years  ago :  but  now  under  more 
fortunate  auspices  I  flatter  myself  that  they  will  be  carried  into  execu^ 
tlon,  and  their  practical  advantages  cannot  fail  of  being  very  great. 

Retired  to  private  life,  Mr.  Browne  usefully  amused  his  declining 
years  by  a  continuance  of  his  favourite  pursuits;  and  up  tp  the  latest 
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period,  of  hit  life  he  patronised,  encouraged,  and  promoted  practical 
astronomy. 

Lieutenant-Colonel  Mackenzie  has,  I  understand,  cultivated  sci- 
ence in  the  East,  but  no  particulars  have  come  to  my  knowledge. 

Sir  Lucas  Pepys  is  welt  known  to  have  attained  considerable  emi-^ 
nence  in  his  proression. 

The  Rev.  Stephen  Weston  will  long  be  remembered  for  his  learn- 
ing, abilities,  good-nature,  and  for  his  eccentric  compositions  on 
various  subjects,  and  in  different  languages.  And  for  one  at  least, 
I  may  truly  say,  that  it  would  gratify  me  to  find  a  more  permanent 
reputation  secured  for  this  excellent  man^  by  a  collection  being 
given  to  the  public  of  his  numerous  Opuscula. 

The  late  Duke  of  Athdll  demands  also  attention,  n6t  on  account 
of  his  high  station,  but  as  a  patron  of  science,  and  especially  of  that 
most  important,  interesting  and  rapidly  improving  branch  of  science, 
Geology. 

Geology^  deriving  its  birth  from  the  continent  of  Europe,  seems 
to  haveJ[)een  drawn  to  this  island  by  the  genius  of  Dr.  Hutton,  and 
here  to  have  grown  with  the  vigour  of  youth  under  the  fostering 
hands  of  many  who  now  hear  me,  and  also  of  a  gentleman  to  whom 
the  Duke  of  Atholl  afforded  every  assistance  to  be  derived  from  his 
large  property,  and  his  extensive  influence. 

The  Duke  of  Atholl  has  also  at  once  enriched  and  decorated  his 
country ;  and  afforded  an  instructive  example  to  all  other  proprietors 
of  similar  wastes,  by  clothing  tracts  of  land,  incapable  of  a  different 
cultivation,  with  the  most  valuable  of  the  pines.  His  forests  of  larch, 
which  have  acquired  maturity  in  the  course  of  a  single  life,  promise 
not  merely  to  supersede  the  use  of  foreign  deal,  but  to  allow  of  our 
reserving  the  tree  always  esteemed  the  peculiar  pride  and  boast  of 
this  island,  for  the  construction  of  ships  of  war  on  the  largest  scale. 

Another  individual  remains,  whom  no  technicality  in  regard  to 
pursuits  can  prevent  our  noticing  with  honour^  on  this  occasion : 
.whose  very  deportment  indicated  the  elegance  of  his  mind;  and 
the  justness  of  whose  remarks  on  everything  connected  with  art, 
gave  assurance  of  the  perfection  invariably  found  to  exist  in  all 
subjects  created  by  the  touch  of  his  magic  pencil. 

Sir  Thomas  Lawrence  stands  proudly  preeminent  among  native 
artists,  and  perhaps  among  artists  of  the  whole  world,  in  that  de- 
partment to  which  he  exclusively  applied  the  powers  of  his  genius: 
nor  would,  I  am  persuaded,  the  great  painter  of  the  preceding  age 
have  been  unwilling  to  admit  him  as  his  equal  in  the  delineation  of 
portraits — ^not  the  servile  copies  of  individual  features,  but  poetic 
likenesses,  where  every  excellence  is  heightened,  where  the  mind  is 
depipted,  and  where  the  particular  person  seems  to  embody  the  class 
of  virtues,  of  intellectual  powers,  or  of  amiable  qualities,  designating 
the  moral  order  in  which  he  is  arranged. 

.  This  constitutes  unquestionably  a  department  of  historical  paint- 
ing not  inferior,  perhaps,  nor  even  less  difficult  of  acquirement  than 
the  othersi  where  all  is  imaginary. 
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.  ^The  name  of  Reynolds  must,  and,  for  various  reasons^  ever  will 
stand.'fijrst  on  the  list  of  those  who  have  cultivated  in  this  country  the 
vth^lp  extisnt  of  an  art,  the  most  refined,  requiring  talents  the  most 
rfEre».aild'al  thesame  time  the  mo^t  delightful  of  all  that  have  sprung 
from  the- human  mind  5 — but  that  of  Lawrence  will  be  hailed  by  the 
Academy  as  their  Sjjes  altera^  and  their  Decus  gemellum. 

I  am  not  aware  of  the  loss  of  any  Fellow  of  the  Society  on  our 
Foreign  List. 

Gentlemen,  • 

Your  Council  for  the  past  year  have  awarded  one  of  the  Royal 
Medals  to  Dr.  Brewster,  for  his  various  communications  on  Light, 
printed  in  the  last  volume  of  your  Transactions. 

Unable  as  we  are  to  investigate  the  real  essences  of  physical  bodies, 
it  is  impossible  nicely  to  discriminate  their  relative  importance  by 
observing  the  external  or  accidental  properties  they  may  assume : 
but  light  is  so  preeminent  in  all  its  relations;  as  the  cause  of  vision; 
in  the  rapidity  of  its  flight,  or  of  its  vibration  >  in  its  connexion 
with  heat  5  in  its  adorning  everything  in  nature  by  a  secondary 
quality ; — that  no  more  could  be  wanting  to  secure  its  place  at  thie 
head  of  that  class  of  transcendant  or  imponderable  substances^  which 
appear  to  animate  the  material  world. 

Other  properties  have,  however,  been  recently  discovered^  not  less 
wonderful  than  those  that  were  previously  known^  and  which  promise 
to  decide  the  long-agitated  question  between  corpuscular  projection 
and  the  vibration  of  a  fluid  at  once  inconceivably  elastic  and  rare. 

In  all  these  discoveries  Dr.  Brewster  has  taken  an  ample  share. 
And  as  a  public  testimony  of  the  sense  entertained  by  the  Royal 
Society  of  their  importance,  and  of  his  ability  and  exertions^  1  have 
the  honour  of  presenting  to  him  the  Royal  Medal. 

The  discovery  of  any  new  elementary  substance  has  ever  been 
deemed  an  occurrence  worthy  of  being  marked  by  some  public  de- 
claration of  applause. 

The  ascertaining  chlorine  to  be^  in  the  actual  state  of  our  know- 
ledge, one  of  this  class,  has  justly  been  considered  as  among  the 
most  brilliant  of  Sir  Humphry  Davy's  achievements  in  chemical 
science.  Iodine  has  been  added  to  the  supporters  of  combustion, 
occupying,  like  oxygen  and  chlorine^  the  negative  extremity  of  the 
scale  m  electro-chemistry. 

More  recently  another  substance,  apparently  intermediate  be- 
tween chlorine  and  iodine,  has  been  derived  from  the  same  source 
as  that  yielding  the  latter, — from  the  water  of  the  sea ;  and  from  its 
peculiar  odour  denominated  brome,  and  subsequently  bromine.  An 
ample  account  of  the  properties  distinguishing  the  substance  may 
be  found  in  a  memoir  by  the  discoverer^  Mons.  Balard  of  Montpelier, 
read  before  the  Academy  of  Sciences,  published  in  the  Annales  de 
Chimie^  vol.  xxxii.p.  337,  and  abridged  in  the  twenty-second  volume 
of  the  Quarterly  Journal  of  Science,  p.  384. 

It  will  be  seen  by  referrinffto  the  Second  Part  of  our  Transactions 
for  the  present  year^  that  Dr.  Daubeny  has  detected  bromine  in 
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various  springs  5  and  it  appears  that  the  action  of  this  substance^  on 
the  living  system^  unites  with  its  chemical  qualities  in  associating  it 
with  iodine.  So  marked  and  so  decisive  indeed  are  its  effects,  that 
various  medical  waters  are  conjectured  to  owe  their  beneficial  quali- 
ties to  the  presence,  in  extremely  minute  portions,  of  this  elementary 
body,  unknown  and  unsuspected  previously  to  the  researches  of  M. 
Balard. 

To  him,  therefore,  I  am  directed  by  your  Council  to  deliver  the 
other  Royal  Medal,  in  testimony  of  the  high  respect  entertained  for 
his  ability,  industry,  and  skill  displayed  in  the  discovery  of  bromine. 

The  Copley  and  the  Rumford  Medals  have  not  been  awarded. 

The  Society  next  proceeded  to  the  election  of  the  Council  and 
Officers  for  the  ensuing  year,  when  the  following  were  declared  to 
be  the  lists : — 

Council, — Peter  Barlow,  Esq.  5  John  Barrow,  Esq. ;  William  Ca- 
vendish, Esq.;  Sir  Astley  Cooper,  Bart. 5  Henry  Ellis,  Esq.j  Mi- 
chael Faraday,  Esq.;  Colonel  Fitzclarence;  Davies  Gilbert,  Esq.; 
Captain  Henry  Kater;  Viscount  Melville  >  Sir  George  Murray, 
Bart. ',  Rev.  George  Peacock  -,  Sir  Robert  Peel,  Bart. ;  A.  Wilson 
Philip,  M.D.;  John  Pond,  Esq.j  George  Rennie,  Esq.;  N.  Aylward 
Vigors,  Esq. 

President:  His  Royal  Highness  the  Duke  of  Sussex,  K.G. — 
Treasurer :  John  William  Lubbock,  Esq. — Secretaries :  Peter  Mark 
Roget,  M.D.,  and  John  George  Children,  Esq. 


December  9. 

His  Royal  Highness  the  Duke  of  SUSSEX,  President,  in  the  Chair. 

Henry  Percy  Gordon,  Esq.,  M.A.,  and  the  Rev.  John  Warren, 
were  elected  Fellows. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them : — 
Astronomical  Observations  made  at  the  Armagh  Observatory.     By 

T.  R.  Robinson,  D.D.    Vol.  I.     Part  II.  4to. — Presented  hy  the 

Rev.  Dr.  Robinson. 
The   Philosophical  Magazine  and  Annals  of  Philosophy.     By  R. 

Taylor,  F.L.S.  and  R.  Phillips,  F.R.S.  No.  48.  (Dec.  1830.)  8vo. 

—The  Editors. 
The  Edinburgh  Journal  of  Natural  and  Geographical  Science.     New 

Series.  No.  1.  (Dec.  1830.)  Svo.— The  Editor. 
Eraser's  Magazine  for  Town  and  Country.  No.  10.  (Nov.  1830.)— 

The  Proprietor. 
The  National  Portrait  Gallery  of  Illustrious  and  Eminent  Personages 

of  the  Nineteenth  Century.    By  Wm.  Jerdan,  Esq.  No.  20.  Svo. 

— T%e  Proprietors, 
The  British  Imperial  Calendar  for  the  Year  1831.  Svo,--' John  Frost, 

Esq. 
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Commentarii  de  rebus  in  Scientia  Natural!  et  Medicina  gestis. 
Vol.  1-^7.  8vo.  Lipsiee  1752-1803. 

'  Supplemento  et  Indices.  Vol.  1-6.  Svo.  1763--93.— 

Sir  Thomas  PhilUpps,  Bart  F.R.S. 

Elements  of  Chemistry^  including  the  recent  Discoveries  and  Doc- 
trines of  the  Science.  By  Edward  Turner,  M.D.  F.R.S.  Svo. 
IBS). --The  Author. 

On  the  Natural  History  of  the  Vicinity  of  Stockton-on-Tees.  By 
John  Hogg^  M.A.  Svo. — The  Author, 

The  Genera  and  Species  of  Orchideous  Plants.  Part  I.^  Malaxidese. 
By  John  Lindley^  Esq.  F.R.S.  Svo. —  The  Author, 

The  Genera  and  Species  of  Orchideous  Plants^  by  John  Lindley, 
Esq.  F.R.S. ;  illustrated  by  Drawings  on  Stone  from  the  Sketches 
of  Francis  Bauer,  Esq.  F.R.S.  Part  I.  Fructification  and  Genera, 
Folio. — The  Authors, 

Researches  about  Atmospheric  Phenomena.  Third  Edition,  cor- 
rected and  enlarged^  with  a  Series  of  Engravings  illustrative  of 
the  Modifications  of  the  Clouds :  to  which  is  added  the  Calendar 
of  Nature.    By  Thomas  Forster,  M.B.  Svo. — The  Author, 

Sections  and  Views  illustrative  of  Geological  Phenomena.  By  H, 
T.  de  la  Beche,  Esq.  F.R.S.  4to.— T^e  Author. 

On  the  recent  Improvements  in  the  Art  of  distinguishing  the  va-^ 
rious  Diseases  of  the  Heart,  being  the  Lumleian  Lectures  deli- 
vered before  the  Royal  College  of  Physicians  in  the  year  1S29. 
By  John  Elliotson,  M.D.  F.R.S.  folio.— TOc  Author. 

A  Letter  to  Sir  James  M'Grigor,  M.D.  F.R.S.,  on  the  Sanitary  Ma- 
nagement of  Gibraltar  Fever.  By  David  Barry,  M.D.  Svo.— 
The  Author. 

Medicine  no  Mystery ;  being  a  brief  Outline  of  the  Principles  of 
Medical  Science:  designed  as  an  Introduction  to  their  general 
Study,  as  a  branch  of  a  liberal  Education.  Second  Edition.  By 
John  Morrison,  M.D.  Svo. — The  Author. 

A  short  Treatise  on  the  Principles  of  the  Differential  and  Integral 
Calculus.  Part  II.  By  the  Rev.  Baden  Powell,  M.A.  F.R.S.  Svo. 
— The  Author. 

An  elementary  Treatise  on  the  Geometry  of  Curves  and  Curved 
Surfaces,  investigated  by  the  application  of  the  Differential  and 
Integral  Calculus.  By  the  Rev.  Baden  Powell,  M.A.  F.R.S.  Svo. 
—The  Author. 

The  London  Literary  Gazette.    Nos.  723-4. — The  Proprietors, 

A  Paper  was  read,  entitled,  "On  the  performance  of  fluid  re- 
fracting telescopes,  and  on  the  applicability  of  this  principle  of  con- 
struction  to  very  large  instruments."  By  Peter  Barlow,  Esq.  F.R.S. 
Corresponding  Member  of  the  Institute  of  France,  of  the  Imperial 
Academy  of  Petersburg,  &c. 

In  the  first  part  of  this  paper  the  author  adduces  proofs  of  the  efficacy 
of  telescopes  constructed  with  fluid  lenses,  on  the  principles  deve- 
loped in  his  two  former  papers,  published  in  the  Philosophical  Trans- 
SM^tions^  in  separating  double  stars^  resolving  nebulae^  and  exhibiting 
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different  appearancesi  in  the  discs  of  the  planets/  He  institutes^  with 
this  view^  a  comparison  between  the  performaiice  of  his  telescope 
of  8  inches  aperture  and  12  feet  in  lengih>  with  Mr.  Herschers 
telescope^  made  with  his  new  20  inches  speculum^  and  wttb  Sir 
James  South's  new  refractor^  of  12:  inches  aperture  and -20  fk^  fo-- 
cal  length.  In  Mr.  Barlow's  telescope  19  Persei,  which  is  ma)-k^>as 
double  in  South  and  Herschel's  catalogue,  is  seen  distinctly  sextuple. 
The  stars  composing  o-  Orioois^  marked  in  the  catalogue  as  two  dis- 
tinct sets  of  stars,  each  triple,  are  shown  in  Mr.  Barlbw'itf  telescope  as 
being  both  quadruple,  with  two  very'  fine  stars  between  them.  A 
very  fine  double  star  was  discovered  by  Mr.  tier^chel  between  the 
two  which  compose  j3  Capricomi>  and  was  con^ider^d  by  him  as  a 
yery  severe  test:  this  star  is  seed  distinctly  in  Mr.  Barlow's  tele- 
scope, but  not  double. 

Messier's  22nd  nebula  is  resolved  by  Sir  James  South's  tele- 
scope into  an  immense  number  of  brilliant  small  stars.^  In  Mr.  Bar- 
low's telescope  the  same  resolution  is  effected,  though  Somewhat 
less  completely. 

The  two  last-mentioned  instances  he  considers  as  affording  ex- 
cellent criteria  of  the  exact  limits  of  the  power  of  the  instrument. 

Mr.  Barlow  next  examined  Jupiter  and  Mars  in  order  to  com- 
pare the  defining  powers  of  the  two  instruments.  Both  these  planets 
were  more  sharply  defined  in  Sir  James  South's  telescope  than  in 
that  of  the.  author,  but  in  this  respect  the  superiority  of  the  former 
instrument  was  by  no  means  as  great  as  he  expected:  and  in  the 
exhibition  of  the  shadow  of  one  of  Jupiter's  satellites  passing  over 
his  disc,  there  was  no  apparent  difference  between  the  two  instru- 
ments. When  applied  to  Mars,  the  former  with  a  power  of  1200, 
the  latter  with  one  of  260,  the  effects  were  nearly  equal. 

An  experience  of  three  years  has  not  shown  the  slightest  per- 
ceptible change  in  either  the  quantity  or  quality  of  the  fluid  em- 
ployed as  the  lens  of  the  author'^  three-inch  telescope  5  neither  has 
the  glass  inclosing  it  suffered  any  diminution  of  its  transparency. 
The  author  conceives  it,  therefore,  to  be  sufficiently  established, 
that  sulphuret  of  carbon  is  capable  of  supplying  all  the  properties 
of  flint-glass,  which  are  required  in  the  construction  of  a  telescope  ; 
and  moreover,  that  in  consequence  of  its  high  dispersive  power,  it 
admits  of  being  placed  so  far  behind  the  principal  lens  of  plate,  or 
crown-glass,  as  to  require  to  be  only  one  half  of  the  diameter  of  the 
latter.  This  combination  also  gives  a  focal  power  of  one  and  a 
half  time  the  length  of  the  tube;  and  consequently  the  telescope 
may  be  reduced  in  length  to  two  thirds  of  that  which  a  glass  tele- 
scope of  the  usual  construction  would  require  for  an  equal  amount 
of  spherical  aberration.  In  the  conclusion  of  his  paper,  the  author 
proposes  what  he  considers  as  a  great  improvement  in  the  plan  of 
construction  for  very  large  telescopes  on  this  principle  :  it  consists 
in  making  the  object-lenses  double,  by  which  their  spherical  aber- 
ration may  at  once  be  reduced  to  about  one  fourth  of  its  present 
amount,  and  will  then  admit  of  easy  correction  by  a  fluid  lens, 
without  requiring  the  inconvenient  curvatures  for  its  surfaices  which 
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are  now  necessary.  This  construction  will  also  be  attended  with 
the  advantage  of  requiring  a  much  smaller  thickness  in  the  plate- 
glass,  and  will  thus  facilitate  the  selection  of  proper  pieces  of  glass 
for  being  worked  into  an  object  lens. 

From  all  these  considerations^  the  author  entertains  the  confi- 
dent expectation  of  being  able,  with  proper  assistance,  to  construct 
a  telescope  of  two  feet  aperture  and  24  feet  in  lengthy  which 
would  as  much  exceed  the  most  powerful  telescopes  of  the  present 
day^  as  these  exceed  the  refractors  which  existed  at  the  close  of  the 
last  century. 


December  16. 
His  Royal  Highness  the  Duke  of  SUSSEX^  President,  in  the  Chair. 
The  following  Presents  were  received^and  thanks  ordered  for  them: — 

Illustrations  of  Mr.  S.  Cooper's  Surgical  Dictionary.  PuMished 
Monthly.  Each  Part  containing  four  Lithographic  Plates,  with 
Letter- press  descriptions,  and  references  to  the  Text.  Parts  1-^. 
8vo. — Presented  by  the  Author. 

Occultations  of  Fixed  Stars  by  the  Moon  in  November  and  Decem- 
ber. 1830.  Computed  for  Greenwich^  by  Thomas  Henderson^ 
Esq. — The  Astronomical  Society, 

The  Geographical  System  of  Herodotus  examined  and  explained^ 
by  a  comparison  with  those  of  other  ancient  Authors,  and  with 
modern  Geography.  With  Dissertations  on  the  Itinerary  Stade 
of  the  Greeks,  the .  Expedition  of  Darius  Hystaspes,  the  position 
and  remains  of  ancient  Babylon,  the  alluvions  of  the  Nile^  and 
Canals  of  Suez  $  the  Oasis  and  Temple  of  Jupiter  Ammon,  the 
ancient  circumnavigation  of  Africa,  and  other  subjects  of  History 
and  Geography.  2nd  Edition,  revised.  By  James  Rennell^  Esq. 
F.R.S.  8vo.— A/r«.  Rodd. 

Elements  -  of  the  Economy  of  Nature,  or  the  Principles  of  Physics, 
Chemistry,  and  Physiology  3  founded  on  the  recently  discovered 
Phenomena  of  Light,  Electro-Magnetism,  and  Atomic  Chemistry. 
By  J.  G.  Macvicar,  M.A.  8vo. — The  Author. 

Illustrations  of  the  atmospherical  Origin  of  Epidemic  Diseases.  2nd 
Edition.     By  T.  Forster,  M.B.  %so.—The  Author. 

Observations  on  the  Union  which  has  become  necessary  between  the 
hitherto  separated  branches  of  the  Medical  Profession,  and  on 
the  Foundation  of  a  Faculty  of  Medicine.  By  T.  Forster,  M.B. 
8vo. — The  Author. 

On  the  Glanders  in  the  Human  Subject.  By  John  Elliotson,  M.D. 
F.R.S.  ^vo.'^The  Author. 

Science  without  a  Head ;  or  the  Royal  Society  dissected.  By  one 
of  the  687  F.R.S.  sss.  8vo.— TAe  Author. 

Berliner  Astronomisches  Jahrbuch  fiir  1832.  Mit  Genehmaltung 
der  Kbniglichen  Academic  der  Wissenschaften,  herausgegeben 
von  J.  F.  Encke,  Konigl.  Astronom.  8vo. — Professor  Encke,  For. 
Mem.  R,S. 
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Verzeichniss  der  von  Bradley^  Piazzi,  Lalande  und  Bessel  beobach- 
teten  Sterne^  in  dem  Theile  des  Himmels  zwischen  14''56'  bis 
16''  4'  gerader  Aufsteigung,  und  15°  siidlicher  bis  15°  ndrdlicher 
Abweichung,  berechnet  und  auf  1800  reducirt  von  Herrn  Pro- 
fessor Harding  in  Gottingen. — Auf  Veranlassung  der  Konigl.  Aka- 
demie  der  Wissenschaften  in  Berlin. — Akademische  Sternkarten  : 
Zone  xvuhr,  Blatt  16.  folio. — Professor  Harding,  For,  Mem.  R,S, 

Chart  illustrative  of  the  preceding  Work. — The  Same. 

Traits  El^mentaire  de  Matiere  M6dicale.  Troisilme  Edition^  revue, 
corrig^e,  et  augment^e.  Par  J.  B.  G.  Barbier^  DM.  8vo. — The 
Author, 

Aper9u  du  Commerce  FranQais  avec  tous  les  Pays  du  Monde.  Par 
C^sar  Moreau>  F.R.S.— T/ic  Author. 

Eloge  Historique  de  M.  le  Marquis  De  la  Place,  prononc^  dans  la 
S^nce  publique  de  TAcad^mie  Royale  des  Sciences^  le  15  Juin 
1829 ;  par  M.  le  Baron  Fourier.  4 to — The  Academy, 

A  Paper  was  read^  entitled^  **  Researches  in  Physical  Astrono- 
my;" by  John  William  Lubbock^  Esq.  V.P.  and  Treasurer  of  the 
Royal  Society. 

The  author  has  shown  in  a  former  paper,  published  in  the  last 
part  of  the  Philosophical  Transactions  for  1830,  that  the  stability 
of  a  system  of  bodies  subject  to  the  law  of  gravitation,  is  always 
preserved,  provided  they  move  in  a  space  absolutely  devoid  of  re- 
sistance. This  conclusion  results  from  the  analytical  expressions 
for  the  variations  of  the  elliptic  constants  in  the  theory  of  the 
Planetary  Motions. 

In  the  present  paper  he  extends  his  researches  to  the  problem  of 
the  precession  of  the  Equinoxes,  which  admits  of  a  similar  solution 
to  the  former.  Of  the  six  constants  which  determine  the  position 
of  the  revolving  body,  and  the  axis  of  instantaneous  rotation,  at  any 
instant,  three  have  only  periodic  inequalities  ;  while  the  other  three 
have  each  a  term  which  varies  as  the  time  ;  but  from  the  manner  in 
which  these  constants  enter  into  the  resulting  expressions,  the  equi- 
librium of  the  system  may  be  inferred  to  be  stable,  as  in  the  former 
case.  By  the  stability  of  the  system,  the  author  wishes  to  be  un- 
derstood to  mean  that  the  pole  of  the  axis  of  rotation  has  always 
nearly  the'same  geographical  latitude,  and  that  the  angular  velocity 
of  rotation,  and  the  obliquity  of  the  ecliptic  vary  within  small  limits  ; 
and  that  its  variation  is  periodical. 

The  author  also  gives  new  methods  of  obtaining  the  inequalities 
of  longitude,  and  the  radius  vector,  in  the  planetary  theory,  retain- 
ing the  square  of  the  eccentricities.  When  only  the  first  powers 
of  the  eccentricities  are  retained,  these  expressions  admit  of  sim- 
plification. He  subjoins  as  a  numerical  example,  the  calculation  of 
the  coefficients  of  two  of  the  inequalities  of  longitude  in  the  theory 
of  Jupiter  disturbed  by  Saturn  3  and  points  out  the  requisite  substitu- 
tions for  rendering  the  formulae  applicable  to  the  case  of  a  superior 
planet  disturbed  by  an  inferior  planet. 
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December  23. 
JOHN  W.  LUBBOCK,  Esq.  V.P.  and  Treasurer,  in  the  Chair. 

James  Smith,  Esq.  of  Jordan  Hill,  Glasgow,  was  elected  a  Fellow 
of  the  Society. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them : — 

Chemical  Manipulation,  being  instructions  to  Students  in  Chemis- 
try on  the  methods  of  performing  Experiments  of  demonstra« 
tion  or  of  research  with  accuracy  and  success.  New  edition. 
By  Michael  Faraday,  Esq.  F.R.S.  8vo« — Presented  by  the  Author, 

Experimental  Inquiries  on  Electrical  Accumulation.  By  Wm. 
Snow  Harris,  Esq.  8vo. — The  Author. 

On  the  Utility  of  Fixing  Lightning  Conductors  in  Ships.  By  W.  S. 

.    Harris,  Esq.  8vo. — The  Author. 

Observationes  Astronomic®  in  Specula  Universitatis  Litterariee 
.  Fennicse  fact®.  Tomus  T.  AbosB  A.  A.  1824,  1825.  Universitatis 
•nomine  instituit  Mag.  Fredr.  Guil.  Aug.  Argelander.  folio. — 
Professor  Argdander, 

Astrononusche  Beobachtungen  aufdes  Herrn  Capitain  Otto  v.  Kot- 
zebue  zweiten  Reise  urn  die  Welt  in  den  Landungsplatzen  an- 
gestellt  von  E.  W.  Preuss.  Herausgegeben  von  W.  Struve.  4to.-— 
.  Professor  Struve,  Foreign  Memb,  R.S. 

Recueil  de  Lectures  faites  dans  la  Stance  Publique  Annuelle  de 
rinstitut  Royal  de  France,  du  mardi  24  Avril  1827.  ^ — The 
Institute, 

Analyse  des  Travaux  de  I'Acad^mie  Roy  ale  des  Sciences,  pendant 
TAnn^  1828.  Partie  Math6matique.  Par  M.  le  Baron  Fourier, 
Secretaire  Perp^tuel.  4to. — The  Academy, 

■  ■  .    ■  —  Partie  Physique.    Par  M,  le  baron 

Cuvier,  Secretaire  Perp6tuel.  4 to. — The  Academy. 

Expose  des  Recherclies  faites  par  ordre  de  1*  Academic  Royale  des 
Sciences,  pour  determiner  les  Forces  Elastiques  de  la  Vapeur 
d*Eau  k  de  Hautes  Temperatures.  (Par  MM.  Prony,  Arago, 
Girard,  et  Dulong.)  4to. —  The  Academy, 

Rapport  fait  k  I'Academie  Royale  des  Sciences,  par  MM.  Thenard 
et  Chevreul,  sur  un  Memoire  de  M.  Ferullas,  ayant  pour  titre  : 
De  V Action  de  VAcide  sulfurique  sur  Valcohol  et  des  produits  qui 
en  resuhent ;  imprime  par  ordre  de  T Academic.  4to.-^The  Aca- 
demy, 
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Rapport  sur  le  Prix  de  Statisque  (d6cern6  a  Touvrage  de  M.  Falret, 

sur  Iesali6n6s,  les  suicides,  et  les  mortssubites).  4to. — The  Aca- 

demy. 
Eloge  Historique  de  L.  F.  £.  Baron  Ramond.    Par  M.  le  baron 

Cuvier.  4to. — The  Academy. 
Eloge  Historique  de  M.  Bosc.  Par  M.  le  baron  Cuvier.  4?to. — The 

Academy* 
Discours  de  M.  F61etz,  Chancelier,  prononc6  aux  Fun^railles  de 

M.  le  baron  Fourier.  4to. —  The  Academy, 
Discours  de  M.  Girard,  President  derAcad6mie  des  Sciences,  pro- 

nonc6  aux  Fun6railles  de  M.  le  baron  Fourier.  4to. — The  Aca* 

demy. 
M6molre  Physiologique  sur  le  Cerveau.  Par  M.  Magendie.  4to. — 

The  Academy. 

A  Paper  was  read,  "  On  the  Hour  Lines  of  the  Ancients."  ByW. 
A.  Cadell,  Esq.  F.R.S. 

The  hour  lines  on  the  sundials  of  the  ancient  Greeks  and  Romans 
correspond  to  the  division  of  the  time  between  sun-rise  and  sun-set 
into  twelve  equal  parts,  which  was  their  mode  of  computing  time. 
An  example  of  these  hour  lines  occurs  in  an  ancient  Greek  sundial, 
forming  part  of  the  Elgin  collection  of  marbles  at  the  British  Mu- 
seum, and  which  there  is  reason  to  believe  had  been  constructed 
during  the  reign  of  the  Antonines.  This  dial  contains  the  twelve 
hour  lines  drawn  on  two  vertical  planes,  which  are  inclined  to  each 
other  at  an  angle  of  106° ;  the  line  bisecting  that  angle  having 
been  in  the  meridian.  The  hour  lines  actually  traced  on  the  dial 
consist  of  such  portions  only  as  were  requisite  for  the  purpose  the 
dial  was  intended  to  serve :  and  these  portions  are  sensibly  straight 
lines.  But  the  author  has  shown,  in  a  paper  published  in  the  Trans- 
actions of  the  Royal  Society  of  Edinburgh,  that  if  these  lines  are 
continued  through  the  whole  zone  of  the  rising  and  setting  semidi- 
urnal arcs,  they  will  be  found  to  be  curves  of  double  curvature  on 
the  sphere.  In  the  present  paper  the  author  enters  into  an  inves- 
tigation of  the  course  of  these  curves  ;  first  selecting  as  an  example 
the  lines  indicating  the  3rd  and  the  9ih  hours  of  the  ancients. 
These  lines  are  formed  by  the  points  of  bisection  of  all  the  rising 
and  setting  semidiurnal  arcs;  commencing  from  the  southern  point 
where  the  meridian  cuts  the  horizon,  and  proceeding  till  the  line 
reaches  to  the  first  of  the  always  apparent  parallels,  which,  being  a 
complete  circle,  it  meets  at  the  end  of  its  first  quadrant.  At  this 
point  the  branch  of  another  and  similar  curve  is  continuous  with  it : 
namely,  a  curve  which  in  its  course  bisects  another  set  of  semi- 
diurnal arcs,  belonging  to  a  place  situated  on  the  same  parallel  of 
latitude  as  the  firsts  but  distant  from  it  180°  in  longitude.  Conti- 
nuing to  trace  the  course  of  this  curve,  along  its  different  branches, 
we  find  it  at  last  returning  into  itself,  the  whole  curve  being  charac- 
terized by  four  points  of  flexure.  If  the  describing  point  be  consi- 
dered as  the  extremity  of  a  radius,  it  will  be  found  that  this  radius 
has  described,  in  its  revolution^  a  conical  surface  with  two  opposite 


19 

undulations  'above,  and  two  below  the  equator.  The  right  section 
of  this  cone  presents  two  opposite  hyperbolas  between  asymptotes 
which  cross  one  another  at  right  angles.  This  cone  varies  in  its 
breadth  in  different  positions  of  the  sphere ;  diminishing  as  the  la- 
titude of  the  place  increases. 

The  cones  to  which  the  other  ancient  hour  lines  belong,  are  of  the 
same  description,  having  undulations  alternately  above  and  below 
the  equator;  but  they  differ  from  one  another  in  the  number  of  the 
undulations :  and  some  of  these  require  more  than  one  revolution 
to  complete  their  surface.  The  properties  of  the  cones  and  lines 
thus  generated,  may  be  rendered  evident  by  drawing  the  sections 
of  the  cones  on  the  sphere^  in  perspective,  either  on  a  cylindrical 
or  on  a  plane  surface  :  several  examples  of  which  are  given  in  the 
paper. 


January  13,  1831. 

JOHN  W.  LUBBOCK,  Esq.  V.P.  and  Treasurer,  in  the  Chair. 

The  Earl  of  Selkirk  was  elected  a  Fellow  of  the  Society. 
The  following  Presents  were  received,  and  thanks  ordered  for 
them  : — 

Zoological  Researches,  and  Illustrations;  or  Natural  History  of 
Non-descript,  or  imperfectly  known.  Animals,  in  a  series  of  Me- 
moirs. Illustrated  by  numerous  Figures.  By  John  V.  Thomp- 
son, Esq.  Vol.  I.  Part  I.  8vo. — Presented  by  the  Author, 

The  Philosophical  Magazine  and  Annals  of  Philosophy.  By  R. 
Taylor,  F.L.S.  and  R.  Phillips,  F.R.S.  No.  49.  Svo — The  Edi- 
tors. 

Notice  of  the  Proceedings  of  the  Astronomical  Society.  No.  30. 
Svo. — The  Society, 

Occultations  of  Planets  and  Fixed  Stars  by  the  Moon,  in  the  year 
1831.  Computed  for  Greenwich  by  T.  Henderson,  Esq.  Svo.-— 
The  Astronomical  Society, 

The  National  Portrait  Gallery.  By  Wm.  Jerdan,  Esq.  No.  21.  Svo. 
—  The  Proprietors. 

The  Life  of  Sir  Humphry  Davy,  Bart.  LL.D.  late  President  of  the 
Royal  Society.  By  John  Ayrton  Paris,  M.D.  F.R.S.  4to. — The 
Author. 

An  Experimental  Enquiry  into  the  Number  and  Properties  of  the 
Primary  Colours,  and  the  source  of  Colour  in  the  Prism.  By 
Walter  Crum,  Esq.  Svo. — The  Author: 

A  Dissertation  on  the  component  Parts  of  an  Animal  Body.  By  H. 
W.  Dewhurst,  Esq.  12mo. — The  Author. 

A  Synoptical  Table  of  an  improved  Nomenclature  for  the  Sutures 
of  the  Cranium.   By  the  Same.  4th  Ed.  12mo. — The  Author. 

Remarks  in  Reply  to  a  Pamphlet  by  Nicholas  H.  Nicolas,  Esq.,  en- 
titled, <<  Observations  on  the  State  of  Historical  Literature."  By 
Francis  Palgrave,  Esq.  F.R.S.  Svo.— 7%e  Author. 

B  2 
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Das  VerbaitDiss  der  chemischen  Verwandtscbafl  zur  galvanischen 
Elektricitat,  ia  Versuchen  dargestellt.  Von  N.  W.  Fischer,  M.  et 
Phil.  Doct.  8vo The  Author. 

The  reading  of  a  Paper,  entitled,  On  the  Equilibrium  of  Fluids; 
and  the  Figure  of  a  Homogeneous  Planet  in  a  Fluid  State.  By  James 
Ivory,  Esq.  M.A.  F.R.S. 

January  20. 

HIS  ROYAL  HIGHNESS  THE  DDKE  OF  SUSSEX, 

President,  in  the  Chair. 

William  John  Blake,  Esq.  M.A.  was  elected  a  FelloHr. 
The  following  Presents  were  received,  and  thanks  ordered  for 
them : — 

Transactions  of  the  Society  for  the  Encouragement  of  Arts,  Ma- 
nufactures, and  Commerce,  for  the  year  1829.  8vo. — Presented 
hy  the  Society. 

Proceedings  of  the  Committee  of  Science  and  Correspondence  of 
the  Zoological  Society  of  London.  (Nov.  9,  to  Dec.  4,  1830.) 
8vo. — The  Society, 

On  the  Probable  Connection  of  Rock  Basins,  in  Form  ancl  Situation, 
with  an  internal  Concretionary  Structure  in  the  Rocks  on  which 
they  occur :  introduced  by  Remarks  on  the  alleged  Artificial 
Origin  of  those  Cavities.  By  E.  W.  Brayley,  Jun.,  Esq.  8vd. — 
The  Author. 

Tabulae  Regiomontana:  Reductionum  Observationum  Astronomi- 
carum  ab  Anno  1750  usque  ad  Annum  1850  computatse.  Auctore 
F.  W.  Bessel.  8vo. — The  Author. 

The  reading  of  Mr.  Ivory*s  Paper  was  resumed  and  concluded. 

The  author  considers  the  essential  property  of  a  fluid,  and  that  on 
which  its  definition  should  be  founded,  -as  consisting  in  the  perfect 
mobility  of  its  particles  among  one  another.  If  abstraction  be  made 
of  the  force  of  gravity,  or  other  accelerating  force,  when  a  conti- 
nuous fluid  is  at  rest,  and  consequently  in  a  state  of  equilibrium, 
all  its  particles  are  equally  pressed  in  every  direction,  are  equally 
distant  from  one  another,  and  are  similarly  arranged  about  every  in- 
terior point.  No  fluid  is  absolutely  incompressible  ;  but  the  degree 
of  compressibility  may  be  conceived  to  be  so  small  as  not  to  affiect  the 
results ;  and  it  is  accordingly  disregarded  in  the  investigations  which 
occupy  the  present  paper. 

These  investigations  are  built  on  the  assumption  that  the  hydro- 
static pressure  at  every  point  of  the  fluid  is  the  same  functioil  of 
the  three  rectangular  co-ordinates  of  the  point  drawn  to  three  planes 
intersecting  one  another  at  right  angles.  The  author  shows  that  the 
algebraical  expressions  of  the  accelerating  forces  producing^  the  pres- 
sure are  not  entirely  arbitrary  3  because  they  must  necessarily  be 
equal  to  the  partial  differential  co-efficients  of  a  function  of  three  in- 
dependent variables,  and  therefore,  they  are  likewise  the  same  func- 
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tions  of  the  co-ordinates  of  their  point  of  action  in  every  part  of  the 
mass.  This  is  one  of  the  conditions  required  for  the  equilibrium  of 
a  mass  of  homogeneous  fluid;  and  a  second  necessary  condition  is, 
that  these  functions  of  the  ordipates  are  capable  of  being  integrated. 
When  these  two  conditions  are  fulfilled^  the  determination  of  the 
figure  of  equilibrium  is  reduced  to  a  question  purely  mathematicaL 
For  we  can  form  an  equation  expressive  of  an  equilibrium  between 
the  accelerating  forces  and  the  variation  of  pressure^  and  by  integral 
ting'this  eqtiation  we  may  obtain  the  hydrostatic  pressure  ;  whence 
may  be  deduced  the  equation  of  all  those  points  at  which  there  w  no 
pressure,  that  is/ of  the  outer  surface  of  the  fluid.  All  that  is  then 
requisite  for  securing  the  permanence  of  the  figure  of  the  fluid,  is 
that  the  pressures  propagated  through  the  mass  be  either  supported^ 
or  mutually  balance  one  another.  The  upper  surface^  which  is  at 
liberty^  and  where  there  is  no  pressure,  and  ell  interior  surfaces^ 
where  the  pressure  is  constant,  have  the  same  diflerential  equation-; 
and  from  this  the  author  infers  that  such  surfaces  are  perpendicular  to 
the  resultant  of  the  accelerating  forces  acting  upon  the  particles  con- 
tained in  them.  These  interior  surfaces  were  denominated  by  Clai- 
rautlevel  «ur/aces ;  and  they  are  distinguished  by  the  two  proper^ 
ties  of  being  equally  pressed  at  all  their  points,  and  of  cutting  the  re- 
sultant bf  the  forces  at  right  angles. 

The  author  next- extends  the  investigation  to  heterogeneous  fluids^ 
the  different  parts  of  which  vary  in  their  density,  and  deduces  a  si- 
milar conclusion  to  the  former  with  respect  to  the  perpendicularity  of 
the  interior  level  surfaces  to  the  resultant  of  the  accelerating  forces, 
which  act  upon  the  particles  situated  in  each  surface  respectively. 
He  discusses  the  hypothesis  of  Clairaut,  of  narrow  canals  traversing 
the  mass  in  various  directions,  and  shows  that  the  same  results  follow 
from  it  as  from  the  general  theory. 

The  conditions  laid  down  by  Clairaut,  and  all  other  authors,  ad 
those  which  are  necessary  for  the  equilibrium  of  a  homogeneous  fluid> 
are  these  two: — first,  the  accelerating  forces  must  be  expressed  by 
the  partial  differentid  co-efficients  of  a  function  of  three  independent 
co-ordinates ;  secondly,  the  resultant  of  the  forces  in  action  at  the 
upper  surface  at  liberty  must  be  perpendicular  to  that  surface.  The 
author  shows  that  the  second  condition  is  a  consequence  of  the 
firsts;  and  he  states  the  independent  conditions  of  equilibrium  to 
be  these: — first,  the  expressions  of  the  forces  must  be  the  same  func- 
tions of  the  co-«ordinate8  in  every  part  of  the  mass  ;  secondly,  the 
same  expressions  must  be  the  partial  differential  co-efficients  of  a 
function  of  three  independent  co-ordinates. 

- '  In  a  very  extensive  class  of  problems^  the  difference  in  the  two  ways 
of  laying  down  the  conditions  of  equilibrium  disappears.  But  the  theory 
of  iClafracit  cannot  be  extended  to  the  cases  in  which  the  particles 
ratitually  attract  or  repel  one  another,  or  where  the  accelerating^ forces 
depend  on  the  figore  of  the  massof  fluid.  Such  is  the  condition  of  a 
homogeneous  planet  in  a  fluid  state,  in  which  there  are  forces  which 
prevail  in  the  mterior  parts^  but  vanish  at  the  surface ;  and  which  are, 
therefore,  not  taken  mto  account  in  Clairaut's  theory.    But  since 
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these  forces  tend  to  change  the  figure  of  the  fluids  that  theory  is  in- 
adequate to  give  an  exact  determination  of  the  equilibrium  in  those 
cases. 

In  the  second  part  of  the  paper,  the  author  applies  his  theory  of 
the  equilibrium  of  fluids  to  the  determination  of  the  figure  of  the  pla- 
nets, under  the  supposition  that  they  are  composed  wholly  of  fluid 
materials.  For  this  purpose  he  first  considers  the  problem  of  deter- 
mining the  equilibrium  of  a  homogeneous  mass  of  fluid  entirely  at 
liberty,  when  the  accelerating  forces  are  known  functions  of  the  co- 
ordinates at  their  point  of  action.  In  the  investigation  of  this  pro- 
blem, he  supposes  that  the  centre  of  gravity  is  at  rest,  and  undis- 
turbed by  the  action  of  any  accelerating  force.  He  then  supposes  the 
fluid  to  be  in  equilibrium,  and  that  three  planes  are  laid  down,  intersect- 
ing one  another  at  right  angles  in  the  centre  of  gravity  of  the  mass, 
to  which  planes  the  particles  of  the  fluid  are  referred  by  rectangular 
co-ordinates.  The  algebraical  consequences  of  this  supposition  are 
then  pursued,  the  conditions  necessary  to  equilibrium  pointed  out, 
and  theconclusion  deduced,  that  the  resultant  of  the  accelerating  forces 
is  perpendicular  to  the  outer  surface,  and  also  to  the  interior  level 
surfaces  of  the  fluid,  at  every  point  of  which  there  is  the  same  inten- 
sity of  pressure.  The  figure  of  the  fluid  being  determined,  it  remains 
to  inquire,  whether  the  equilibrium  is  secure ;  and  the  result  of  the 
inquiry  furnishes  an  equation  which  proves  that  the  particles  have  no 
tendency  to  move^  from  any  inequality  of  pressure. 

A  further  discussion  is  entered  into  in  order  to  prove  that  the  pres- 
sures propagated  from  the  surfaces  into  the  interior  parts  balance  and 
destroy  one  another,  which  completely  establishes  the  permanence  of 
the  figure  of  the  fluid.  It  is  also  shown  that  the  mass  of  fluid,  under 
these  circumstances,  has  no  tendency  to  turn  upon  an  axis. 

To  illustrate  the  foregoing  problem,  the  author  applies  it  to  the  de- 
termination of  the  figure  of  equilibrium  of  a  homogeneous  mass  of 
fluid  entirely  at  liberty,  of  which  the  particles  attract  one  another  with 
a  force  directly  proportional  to  the  distance,  at  the  same  time  that 
they  are  urged  by  a  centrifugal  force  caused  by  rotation  about  an 
axis. 

He  then  enters  upon  the  investigation  of  the  second  problem,  in 
which  the  law  of  attraction  of  the  particles  is  that  of  the  inverse  du« 
plicate  ratio  of  the  distance;  and  finally  arrives  at  the  conclusion, 
that  the  form  of  the  fluid  in  equilibrium  is,  exclusively  of  all  other 
figures,  an  oblate  elliptical  spheroid  of  revolution,  and  that  its  axis  of 
rotation  is  the  lesser  axis  of  the  spheroid.  He  also  shows  that  within 
the  spheroid  there  are  no  more  than  two  sets  of  surfaces  equally 
pressed  by  the  action  of  the  exterior  fluid ;  and  no  more  than  two  difle- 
rent  spheroids  of  equilibrium  answering  to  the  same  rotatory  motion. 
If  the  whole  spheroid  be  one  of  small  oblateness,  the  greatest  of  the 
interior  surfaces  of  equable  pressure,  which  is  not  a  level  surface, 
stands  upon  the  equator ;  and  the  rest  are  within  this,  and  are  simi- 
lar to  it^  and  similarly  posited.  When  it  is  very  oblate,  the  greatest 
of  these  surfaces  is  described  about  the  lesser  axis  3  and  the  rest  are 
within  it,  and  are  similar  to  it,  and  similarly  posited.    Tlie  existence 
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of  two  sets  of  interior  surfoces,  that  are  equally  pressed  at  all  their 
points  by  the  action  of  the  exterior  fluid,  is  inconsistent  with  Clairaut's 
theory,  and  ih  a  proof  of  the  insufficiency  of  that  theory  for  deter- 
mining the  figure  of  a  homogeneous  planet. 


January  27. 

GEORGE  RENNIE,  Esq.  V.P.,  in  the  Chair. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them  :— 

Views  of  the  Pelvis,  showing  the  Natural  Size,  Form  and  Relations 
of  the  Bladder^  Rectum,  Uterus,  &c.  in  the  Infant  and  in  the 
Adult ;  taken  from  Preparations  made  for  the  Museum  of  the 
Royal  College  of  Surgeons  in  Ireland.  By  John  Houston,  Esq. 
folio. — Presented  by  the  Author » 

An  Account  of  two  newly  discovered  Muscles  for  compressing  the 
Dorsal  Vein  of  the  Penis,  in  Man  and  other  Animals ;  and  also 
of  a  similar  Provision  for  compressing  the  Veins  of  the  Chame- 
leon's Tongue.    By  the  Same.  8vo. — The  Author, 

Connaissance  des  Tems  pour  I'An  1833.  8vo. — The  Board  ofLon^ 
gitude  of  France, 

L'Annuaire  pour  TAn  1831.  12mo. — The  Same, 

Bulletin  de  la  Soci6t6  Fran9aise  de  Statistique  Universelle.  Pre- 
midre  Livraison.  4to. — The  Society. 

Statuts^  et  Liste  des  Membres.  de  la  Soci6t6  Fran9aise  de  Statis- 
tique Universelle.  8vo  et  folio. — The  Society, 

A  paper  was  read^  On  the  probable  electric  origin  of  all  the  phe- 
nomena of  Terrestrial  Magnetism  3  with  an  illustrative  experiment. 
By  Peter  Barlow,  Esq.  F.R.S.  Corr.  Mem.  Inst.  France,  and  of  the 
Imp.  Acad.  St.  Petersburgh. 

The  author  begins  his  paper  by  a  retrospect  of  the  several  discove- 
ries on  terrestrial  magnetism  made  since  the  commencement  of  the 
present  century.  Humboldt,  by  his  numerous  and  accurate  observa- 
tions on  this  subject,  laid  the  foundation  of  all  the  scientific  know« 
ledge  relating  to  it,  which  we  hitherto  possessed.  Tlie  task  of  reducing 
these  observations  to  definite  principles,  by  subjecting  them  to  calcu- 
lation, was  undertaken  by  Biot  3  and  the  conclusion  which  he  drew 
from  them  was,  that,  on  the  hypothesis  of  the  earth's  being  a  great 
magnet,  the  facts  would  best  accord  ^ith  the  supposition  that  its 
two  poles  are  coincident,  or  indefinitely  near  to  each  other,  at  the 
centre  of  the  globe.  The  same  result  was  also  obtained,  though  by  a 
different  process  of  reasoning,  by  M.  Kraft  of  St.  Petersburgh.  It 
followed  as  a  necessary  consequence,  that  terrestrial  magnetism  ob- 
serves a  law  different  from  that  of  a  permanently  magnetic  body,  but 
identical  with  that  of  a  body  in  which  transient  magnetism  is  excited 
by  induction.  The  law  which  obtains  in  the  case  of  a  sphere  of  iron 
rendered  magnetic  by  induction  was  first  investigated,  in  1829,  by 
Mr.  Barlow ;  and  also>  by  Mr.  Charles  Bonnycastle,  Professor  of 
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Mathematics  in  the  University  of  Virginia  ;  it  has  since  been  amply 
confirmed  by  the  more  elaborate  analytical  investigations  of  Poisson. 
But  the  result  of  all  these  inquiries^  instead  of  affording  us  clearer 
notions  of  the  action  of  terrestrial  magnetism^  tended  rather  to  per- 
plex and  obscure  our  views  respecting  its  nature  and  operation. 

While  our  knowledge  was  in  this  imperfect  and  almost  retrograde 
state^  a  new  light  broke  in  upon  us  in  the  great  discovery  of  Oersted^ 
which,  by  disclosing  the  intimate  relation  which  electricity  bears  to 
magnetism,  must  be  regarded  as  forming  a  new  era  in  the  history  of 
this  department  of  physical  science.  The  operation  of  the  tangential 
force  between  a  galvanic  wire  and  a  magnetic  needle  was  pointed  out 
by  the  author,  in  a  paper  which  was  read  to  the  Royal  Society  in  the 
year  1822 ;  and  was  still  more  fully  examined  by  M.  Ampere,  who 
extended  the  investigation  to  the  law  of  the  reciprocal  action  of  gal- 
vanic cuirentp  on  one  another ;  and  thence  deduced  a  general  theory 
of  magnetic  action. 

,  Having  established  the  general  fact  that  the  magnetism  which  is 
induced  on  an  iron  ball  resides  only  on  its  surface,  and  acts  accord- 
ing to  the  same  laws  as  the  magnetic  influence  of  the  earth,  the 
author  was  desirous  of  ascertaining  whether  he  could  succeed  in  imi- 
tating the  effects  of  terrestrial  magnetism  by  distributing  galvanic 
currents  round  the  surface  of  an  artificial  globe.  This  conjecture  he 
put  to  the  test  of  experiment,  by  having  a  hollow  wooden  globe 
constructed,  sixteen  inches  in  diameter,  with  grooves  cut  at  all  the 
parallels  of  latitude  distant  by  \0°  from  each  other.  Copper  wires 
were  then  laid  in  these  grooves,  and  disposed  so  as  to  allow  of  the 
transmission  of  a  galvanic  currrent  in  similar  directions  through  the 
whole  system  of  these  circular  wires.  This  being  effected,  it  was 
found  that  a  magnetic  needle,  properly  neutralized,  so  as  to  be  ex- 
empt from  all  influence  from  the  earth,  and  freely  suspended  in  different 
situations  on  the  surface  of  this  artificial  globe,  assumed  positions  ex- 
actly analogous  to  those  of  the  dipping-needle  in  different  parts  of 
the  earth.  The  author  has  no  doubt  that  if  the  electrical  currents 
tn  this  experiment  could  be  increased  indefinitely,  the  apparatus 
might  be  made  accurately  to  represent  every  circumstance  of  mag- 
netic dip  and  direction  actually  observed  in  nature. 

It  thus  appears  that  all  the  phenomena  of  terrestrial  magnetism 
may  be  produced  by  electricity  alone  :  for  it  is  evident,  that  in  place 
of  the  needle  employed  in  the  experiment  above  described,  the  gal- 
vanic needle  of  Ampere  might  have  been  substituted,  to  the  complete 
exclusion  of  the  only  magnetic  part  of  the  apparatus. 
'  The  discovery  of  Seebeck,  that  heat  applied  to  a  circuit  of  metallic 
conductors  developes  galvanism,  and  consequently  gives  rise  to 
magnetic  induction,  supplies  another  link  in  the  chain  of  evidence, 
that  terrestrial  magnetism  is  purely  an  electrical  phenomenon,  de- 
riving its  origin,  during  the  diurnal  revolution  of  the  earth,  from  the 
action  of  the  sun's  rays  on  successive  portions  of  its  surface,  in  di- 
rections parallel  to  the  equator.  The  probability,  therefore,  is  now 
much  increased,  that  magnetism  is  a  quality  not  essentially  distinct 
from  electricity. 
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February  3. 
GEORGE  RENNIE,  Esq.  V.P.,  in  the  Chair. 

The  following  Presents  were  receiyedi  and  thanks  ordered  for 
them : — 

Catalogue  of  the  Hunterian  Collection  in  the  Museum  of  the  Royal 

College  of  Surgeons  in  London,  Part  II. ;   comprehending  the 

Pathological  Preparations  in  a  Dried  State.  4to. — Presented  by 

the  College, 
The  Journal  of  the  Royal  Institution.  No.  S.  Svo. — The  Institution. 
The  Philosophical  Magazine  and  Annals  of  Philosophy.  No.  50.  Svo. 

—The  Editors. 
The  National  Portrwt  Gallery.  No.  22.  Svo. — The  Proprietors. 
A  General  History  of  Birds.   By  John  Latham,  M.D.  F.R.S.     In 

10  Volumes  4to. — The  Author. 
Index  to  the  General  History  of  Birds.     By  John  Latham,  M.D. 

F.R.S.  4to.— The  Author. 
Account  of  the  '*  Traite  sur  le  Flux  et  Reflux  de  la^er"  of  Daniel 

Bemouilli.   By  John  W.  Lubbock,  Esq.  V.P.  &  Treas.R.S.  Svo. 

— The  Author. 
Refutation  of  Mr.  Palgrave's  Remarks  ;  with  Additional  Facts.  By 

N.  H.  Nicolas,  Esq.  Svo. — The  Author. 

A  Paper  was  read,  entitled,  "On  the  Lunar  Theory."  Commu- 
nicated by  the  Rev.  Dr.  Lardner. 

The  subject  treated  of  in  this  paper  is  introduced  by  a  review  of 
the  labours  of  Clairault,  Euler,  D'Alembert,  and  Thomas  Simpson. 
The  theories  of  these  eminent  men,  the  author  remarks,  were  very 
deficient  in  accuracy,  and  were  not  at  all  adequate,  without  correc- 
tion from  observation,  to  the  construction  of  tables.  They  could 
serve  only  to  point  out  the  arguments  of  the  equations,  and  not  all 
even  of  these.  The  inequalities  of  tlie  moon's  motion  are  investigated 
by  approximating  processes,  which  lead  to  results  more  or  less  ac- 
curate, according  as  the  approximations  are  carried  to  a  greater  or 
less  extent.  The  writers  above  mentioned  had  contented  themselves 
with  short  and  easy  approximations ;  and  though  they  had  accom- 
plished much,  had  yet  left  much  more  to  be  done.  Subsequently 
to  these,  Mayer  published  an  elaborate  theory  of  the  moon;  but  his 
coefficients  required  much  correction,  the  residts  of  his  computations 
being  in  some  cases  found  to  differ  very  widely  from  observation. 
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A  much  greater  degree  of  accuracy  was  attained  by  La  Place,  who 
bestowed  particular  attention  on  the  influence  of  minute  quantities 
in  every  part  of  his  theory.  In  the  present  paper  the  author  has 
endeavoured  to  introduce  further  improvements  in  the  lunar  theory, 
by  carrying  the  approximations  considerably  further  than  they  have 
hitherto  been  made. 

In  the  solutions  of  the  problem  given  by  former  mathematicians, 
the  chief  obstacle  to  the  attainment  of  accuracy  was  the  extreme 
length  and  labour  of  the  necessary  computations.  Another  object, 
therefore,  which  the  author  has  had  in  view,  is  to  facilitate  these 
computations,  and  render  them  less  laborious.  This  he  endeavours 
to  effect  by  the  emplo3rment  of  certain  artifices,  by  which  the  multi- 
plicity of  small  terms  will,  with  their  co-efBcients,  be  reduced  within 
a  practicable  compass,  and  their  numerical  computation  rendered 
less  appaUing.  .      ,  . 

The  co-efficient  of  the  equation  depending  on  the  moon's  distance 
from  the  sun,  affords  the  means  of  calculating  the  sun's  horizontal 
parallax.  For  this  purpose  La  Place  has  computed  this  co-efficient 
with  greater  accuracy  than  the  rest ;  and  he  makes  the  sun's  parallax 
nearly  9".  The  author's  theory  gives  it  little  more  than  8' 5,  which 
is  very  near  the  mean  of  the  various  results  obtained  by  the  obser- 
vation of  transits.  He  thinks  that  there  is,  therefore,  great  reason 
to  conclude  that  its  true  value  is  about  this  quantity. 


February  10. 
DA  VIES  GILBERT,  Esq.  V.P.,  in  the  Chair. 

Sir  Philip  de  Malpas  Grey  Egerton,  Bart.  M.P.,  was  elected  a 
Fellow  of  the  Society. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them  :— 

Proceedings  of  the  Committee  of  Science  of  the  Zoological  Society. 
No.  2.  8vo. — Presented  by  the  Society, 

A  Compendious  Grammar  of  the  Egyptian  Language,  as  contained 
in  the  Coptic  and  Sahidic  Dialects ;  by  the  Rev.  Henry  Tattam : 
— with  an  Appendix,  consisting  of  the  Rudiments  of  a  Dictionary 
of  the  Ancient  Egyptian  Language  in  the  Enchorial  Character ; 
by  the  late  Dr.  Young.  Svo. — The  Author. 

Recent  Experimental  Researches  in  Electro-Magnetism  and  Gal- 
vanism. By  William  Sturgeon,  Esq.  Svo. — The  Author. 

Conformity  with  the  National  Church. — An  Answer  to  "  Reasons 
for  Non-Conformity,"  by  John  Locke,  published  in  a  Life  of  Mr. 
Locke  by  Lord  King.  (Anon.)  Svo. — The  Author. 

Flora  Batava.  No.  S7.  4to. — His  Majesty  the  King  of  Holland. 

Nouveaux  Memoires  de  1' Academic  Royale  des  Sciences  et  Belles- 
Lettres  de  Bruxelles.  Tome  IV.  et  V.  4to. — The  Academy. 
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Memoires  sur  les  Questions  proposees  par  TAcademie  Royale  des 

Sciences  et  Belles- Let tres  de  Bruxelles,  qui  ont  remporte  les  Prix 

en  1822-3.  Tome  IV.  4to. 

en  1824-5.  Tome  V.  4to. 

en  1826-7.  Tome  VI.  4to. 

—  en  1828.  Tome  VII.  4to. — The  Academy. 

Correspondance  Mathematique  et  Physique,  publiee  par  A.  Que- 

telet.  Tome  V.  Svo. 
-  •  Livraisons  1  a  6  de  Tome  VI.  8vo. — Profesior  Que' 

teUU 

The  reading  of  a  Paper,  entitled,  "  On  a  New  Combination  of 
Chlorine  and  Nitrous  Gas."  By  Edmund  Davy,  Esq.  F.R.S.  M.R.I.  A. 
Professor  of  Chemistry  to  the  Royal  Dublin  Society.  Communicated 
in  a  Letter  to  Davies  Gilbert,  Esq.  late  President  of  the  Royal  So- 
ciety ; — was  commenced. 


February  17. 

DAVIES  GILBERT,  Esq.  V.P.,  in  the  Chair. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them : — 

A  Manual  of  Analytical  Chemistry.  By  Henry  Rose,  Professor  of 
Chemistry  at  Berlin.  Translated  from  the  German  by  John 
GrifBn.  8vo. — Presented  hy  the  Publishers. 

Tables  of  Life  Contingencies.  By  Griffith  Davies,  Esq.  8vo. — 
The  Author. 

Caii  Plinii  Secundi  Libri  de  Animalibus  cum  Notis  Variorum,  cu- 
rante  J.  B^  F.  S.  Ajasson  de  Grandsagne.  Notas  et  Excursus 
Zoologici  Argumenti  adjecit  G.  Cuvier.  ^vo, — The  Editors. 

Aper^u  d'un  Ouvrage  Analytique.  Par  M.  Decajeul.  8vo. — The 
Author. 

The  reading  of  Professor  Davy's  Paper  was  resumed  and  con- 
cluded. 

In  the  course  of  his  experiments  on  a  new  test  for  chlorine  gas,  an 
account  of  which  was  lately  read  to  the  Royal  Society,  the  author 
f^as  induced  to  examine  the  gases  produced  by  the  mutual  action  of 
nitric  acid  and  different  chlorides,  and  also  of  the  nitric  and  muriatic 
acids  on  each  other.  When  fused  chloride  of  sodium,  potassium  or 
calcium,  in  powder,  is  treiU^ed  with  as  much  strong  nitric  acid  as  is 
sufficient  to  wet  it,  a  c<msiderable  action  takes  place :  cold  is  pro- 
duced, and  a  gas  of  a  bright  reddish  or  yellowish  colour  is  copiously 
evolved,  which  is  promoted  by  applying  a  gentle  heat.  This  gas, 
especially  in  the  early  stage  of  the  process,  appears  to  be  a  mixture 
of  chlorine  and  another  gas,  distinguished  from  it  by  the  great  fa- 
cility with  which  it  is  absorbed  by  water.  From  this  circumstance, 
and  from  its  also  exerting  a  considerable  action  upon  mercury,  its 
properties  cannot  be  satisfactorily  ascertained  by  collecting  it  in  con- 
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tact  with  either  of  these  fluids ;  but  as  it  is  much  heavier  than  com- 
mon air,  the  author  was  enabled  to  collect  it  in  sufficient  quantity 
for  examination,  and  nearly  in  a  pure  state,  from  a  tubulated  retort 
by  means  of  a  bent  tube  reaching  to  the  bottom  of  small  narrow- 
mouthed  bottles,  with  ground  stoppers. 

The  gas,  when  thus  obtained,  is  of  a  pale  reddish  yellow  colour ; 
has  an  odour  somewhat  resembling  that  of  chlorine,  though  less  pun- 
gent. From  its  strong  affinity  for  moisture,  it  fumes  when  brought 
into  contact  with  the  air.  In  its  ordinary  state  of  dryness  it  destroys 
vegetable  colours,  readily  bleaching  turmeric  paper :  litmus  paper, 
however,  is  reddened  by  it  before  it  is  bleached.  But  when  carefully 
dried  by  means  of  fused  chloride  of  sodium,  it  does  not  affect  those 
substances.  This  gas  does  not  support  combustion ;  but  the  biful- 
minate  of  silver  explodes  in  it. 

The  author  next  describes  its  action  upon  phosphorus,  sulphur, 
antimony,  arsenic,  bismuth,  tin,  copper,  zinc,  iron,  lead,  gold,  silver, 
platina,  mercury,  sulphuric  ether,  sdcohol,  oil  of  turpentine,  naphtha, 
concentrated  muriatic  acid,  iodine,  and  bromine.  With  hydrogen 
gas  it  forms  a  mixture  which  explodes  when  ignited. 

The  general  conclusion  which  the  author  draws  from  his  experi- 
ments, is  that  this  gas  is  an  actual  compound  of  chlorine  and  nitrous 
gas,  and  he  therefore  gives  it  the  name  of  the  chloro-nitrous  gas. 
When  collected  over  mercury,  one  portion  of  it  forms  with  that  metal 
a  white  compound,  which  appears  to  be  a  mixture  of  calomel  and 
corrosive  sublimate,  whilst  the  remainder  is  found  to  give  orange 
vapours  with  common  air,  attended  with  a  diminution  of  volume, 
and  to  be  almost  wholly  absorbed  by  a  recent  solution  of  green  sul- 
phate of  iron.  He  also  infers  that  the  gas  consists  of  equsd  volumes 
of  chlorine  and  nitrous  gas,  combined  together  without  any  conden- 
sation, its  atomic  number  being  102.  He  finds  its  specific  gravity, 
compared  with  that  of  atmospheric  air,  to  be  1.759. 

In  the  mutual  decomposition  of  chloride  of  sodium  and  nitric  acid, 
the  products  appear  to  be  chloro-nitrous  and  chlorine  gases,  and 
nitrate  of  soda.  The  author  explains  the  changes  which  take  place  in 
the  following  manner : — the  nitric  acid,  by  its  partial  decomposition, 
yields  nitrous  gas  and  oxygen :  the  former  unites  with  part  of  the 
chlorine  expelled  from  the  chloride  of  sodium,  to  form  chloro-nitrous 
gas,  whilst  the  latter  combines  with  the  sodium  to  form  soda,  which, 
with  the  remaining  nitric  acid,  compose  nitrate  of  soda.  The  re- 
mainder of  the  chlorine  mixes  with  the  chloro-nitrous  gas. 

The  author  states  that  the  two  component  gases  of  the  chloro-> 
nitrous  gas  unite  at  once  when  brought  into  contact,  af)«r  having 
been  dried  in  the  most  careM  manner  possible ;  a  fact  which  is  con- 
trary to  the  opinion  generally  entertained  among  chemists. 

By  passing  chloro-nitrous  gas  through  water  an  acid  is  obtained, 
which  appears  to  resemble  very  closely  the  common  solvent  of  gold, 
or  aqtui  regies  otherwise  caUed  the  nitro-muriatic  acid.  The  author 
here  remarks,  that  if  the  constitution  of  the  chloro-nitrous  gas  be 
such  as  he  has  stated,  that  is,  composed  of  30  by  weight  of  nitrous 
gas  and  72  of  chlorine,  one  of  its  proportionals  should  decompose 
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two  of  water,  consisting  of  16  oxygen  and  2  hydrogen ;  thus  form- 
ing 46  nitrous  acid,  and  74  muriatic  acid.  But  an  acid  so  consti- 
tuted should  be  incapable  of  acting  on  gold  or  platina;  now  the  acid 
resulting  from  the  absorption  of  chloro-nitrous  gas  by  water  has 
this  power. 

The  author  concludes  from  his  experiments,  that  the  power  of 
nitro-muriatic  acid .  in  dissolving  gold  is  not  owing  to  the  liberation 
of  chlorine,  and  that  muriatic  acid  may  be  separated  from  nitric  acid, 
even  when  the  latter  is  only  half  the  volume  of  the  former.  He  re- 
gards chlorine  and  chloro-nitrous  gases  as  the  gaseous  products 
arising  from  the  mutual  action  of  strong  nitric  and  muriatic  acids  on 
each  other.  The  nitro-muriatic  and  chloro-nitrous  acids  strongly 
resemble  each  other  in  their  action  on  platina,  though  the  solvent 
power  of  the  latter  is  decidedly  greater  than  that  of  the  former ;  and 
the  addition  of  water  considerably  increases  this  power  in  both,  pro- 
bably by  counteracting  their  disposition  to  assume  the  elastic  state. 
Both  acids  form,  with  different  bases,  salts  which  are  mixtures  of 
nitrates  and  chlorides.  The  principal  differences  in  these  acids  may 
arise  from  their  mode  of  preparation,  and  is  probably  due  to  the  want 
of  uniformity  in  their  composition. 


February  24. 
DAVIES  GILBERT,  Esq.  V.P.,  in  the  Chair. 

The  Bishop  of  Chichester ;  John  Lee,  LL.D. ;  and  Isaac  Wilson, 
M.D. ;  were  elected  Fellows  of  the  Society. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them : — 

Memoir  of  the  Life  of  Thomas  Young,  M.D.  F.R.S. :  with  a  Cata- 
logue of  his  Works  and  Essays.  8vo. — Presented  by  Mrs.  Young, 

An  Enquiry  respecting  the  Site  of  the  Battle  of  Mons  Grampius.  By 
Lieut..Col,  Miller,  C.B.  F.R.S.  4to The  Author. 

An  Engraved  Portrait  of  Charles  Wilkins,  Esq.  LL.D.  F.R.S.  En- 
graved by  J.  Sartain  from  a  painting  by  T.  G.  Middleton. — 
William  Marsden,  Esq,  F*R>S. 

Bulletin  de  la  Societe  Geologique  de  France.  Tome  premier.  8vo. 
— The  Society. 

^  A  Paper  was  read,  entitled,  '*  On  the  Chemical  Action  of  Atmo- 
spheric Electricity."  By  Alexander  Barry,  Esq.  F.L.S.  Communi- 
cated by  J.  G.  Children,  Esq.  Sec.R.S. 

A  kite  was  raised  in  an  atmosphere  which  appeared  favourable  to 
the  exhibition  of  electrical  phenomena,  from  an  apparatus  firmly 
fixed  in  the  earth,  and  insulated  by  a  glass  pillar.  The  string  to 
which  it  was  affixed  contained  a  double  gilt  diread,  and  was  let  out 
to  a  length  of  five  hundred  yards.  It  was  connected  with  a  platina 
tube  passing  about  half  way  down  a  glass  tube  {oV\  o(  tk.  ^^>xVLOTv^i 
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sulphate  of  soda,  coloured  with  ^rup  of  violets,  and  inverted  in  a 
tup  containing  the  same  liquid.  A  similar  wire  in  another  tube,  also 
filled  with  the  coloured  solution,  was  placed  in  communication  with 
the  earth,  and  the  fluids  in  each  made  to  communicate  by  a  bent 
glass  tube  passing  from  one  cup  to  the  other.  The  resujt  of  the 
experiment  was,  that  hydrogen  gas  and  alkali  were  developed  in  the 
first  tube,  and  oxygen  gas  and  acid  in  the  latter. 

The  reading  of  a  Paper,  entitled,  "  An  Account  of  Operations 
carried  on  for  ascertaining  the  Difference  of  Level  between  the  River 
Thames  at  London  Bridge  and  the  Sea :  and  also  for  determining  the 
Height  above  the  Level  of  the  Sea,  &c.  of  intermediate  points  passed 
over  between  Sheemess  and  London  Bridge."  By  John  Augustus 
Lloyd,  Esq.  F.R.S. ; — was  commenced. 


March  3. 


HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX, 

President,  in  the  Chair. 

The  Rev.  Robert  Walker,  M.A.  was  elected  a  Fellow  of  the  So- 
ciety. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them : — 

Illustrations  of  Indian  Zoology.  Part  V.  Folio. — Presented  by  John 

E,  Gray,  Esq. 
Illustrations  of  Mr.  Cooper's  Surgical  Dictionary.     Parts  IV.,  V., 

and  VI.  8vo. — W.  P.  Cocks,  Esq. 
Notice  of  the  Proceedings  of  the  Geological  Society.    No.  18.    Svo. 

— The  Society. 
The  Philosophical  Magazine  and  Annals  of  Philosophy.    No.  51. 

8vo. — The  Ectitors. 
The  Christian's  Magazine,  or  Weekly  Miscellany  of  Religious  Essays, 

Anecdotes,  Literature,  Biography,  Intelligence,  and  Poetry.  No.  1 . 

8vo. — The  Editor. 
National  Portrait  Gallery.  No.  23.  8vo. — The  Proprietors. 
A  Vade  Mecum  of  Morbid  Anatomy,  Medical  and  Chirurgical ;  with 

Pathological  Observations  and  Symptoms.  Illustrated  by  upwards 

of  Two  Hundred  and  Fifty  Drawings.    By  W.  Money.    Second 

Edition.  Svo. — The  Author. 

The  reading  of  Mr.  Lloyd's  Paper  was  resumed  and  concluded. 

The  author  of  this  paper  received  directions  from  the  Lords  Com- 
missioners of  the  Admiralty,  in  February  1830,  at  the  suggestion 
of  the  Royal  Society,  to  survey  the  river  Thames,  with  a  view  of 
ascertaining  the  difference  of  level  between  certain  parts  of  it  and 
the  mean  level  of  the  sea  near  Sheemess.  Having  had  experience, 
while  employed  in  a  survey  of  the  Isthmus  of  Darien,  of  the  great 
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imperfections  in  the  levelling  instruments  hitherto  used,  he  bestowed 
great  pains  in  improving  the  construction  of  those  employed  in  the 
present  survey ;  endeavouring  to  combine  the  properties  of  great 
steadiness  and  accuracy  of  motions  in  azimutli,  with  increased  deli- 
cacy in  the  level,  and  permanence  in  the  general  position  of  the 
whole  apparatus;  and  also  to  increase  the  power  of  the  telescope. 
The  author  then  enters  into  a  full  description  of  the  improved  in« 
struments  which  he  employed,  accompanied  by  drawmgs. 

As  soon  as  he  was  furnished  with  the  proper  means  of  observing, 
he  commenced  his  operations  at  Sheemess  in  the  month  of  March^ 
The  principal  object  of  his  commission  being  to  ascertain  the  heights 
of  diiSFerent  places  above  the  level  of  the  sea,  it  became  necessary, 
in  the  first  place,  to  estimate  the  heights  of  the  tide ;  and  accord- 
ingly having  obtained  permission  from  the  Admiralty  to  erect  a  tide 
guage  at  the  Dock  Yard  at  Sheerness,  he  selected  a  comer  of  the 
boat  basin  as  the  most  eligible  spot  for  this  purpose :  having  accom- 
plished this  object,  he  next  directed  his  attention  to  the  establish- 
ment of  a  stanoard  mark,  from  whence,  as  from  a  zero  point,  the 
levellings  might  be  reckoned.  Considerable  difficulty  was  met  with 
in  fixing  upon  a  spot  in  every  respect  adapted  to  this  object ;  for 
all  the  buildings  in  the  immediate  vicinity  of  the  tide  gauge  appeared 
to  be  deficient  in  the  security  of  their  foundation.  He  at  length  se- 
lected a  large  block  of  granite  in  the  southern  pier  of  the  entrance 
to  the  boat  basin.  He  dien  caused  a  block  of  gun  metal,  cast  for 
the  purpose,  two  inches  and  a  half  square  and  eight  inches  long,  to 
be  sunk  in  the  centre  of  the  granite,  about  an  inch  below  the  sur* 
face,  thereby  allowing  a  brass  box  and  cover  to  be  placed  over  the 
standard  to  protect  it  from  injury.  In  order  that  there  might  be  a 
sufficient  number  of  checks  to  the  permanence  of  this  standard 
mark,  the  author  caused  others  to  be  placed  in  the  yard ;  namely, 
one  near  the  southern  extremity  on  the  wall  of  the  Dock  Yard,  one 
at  the  eastern  side  of  the  great  basin,  and  one  in  a  large  block  of 
stone  resting  on  the  brick-work  of  the  navy  wall.  As  a  further 
means  of  future  verification  of  this  standard  level,  he  had  a  very 
large  block  of  granite  placed  on  a  slight  eminence,  two  miles  and  a 
half  to  the  southward  of  the  Dock  Yard,  on  which  there  formerly 
stood  the  old  castle  of  Queenborough.  One  of  the  brass  standardsi 
being  let  into  the  granite,  the  place  was  covered  over,  but  marked 
by  a  small  mound  of  earth  near  it,  so  that  it  may  easily  be  referred 
to  whenever  it  may  be  thought  requisite. 

From  a  series  of  observations  made  at  Sheerness  in  the  years  1827, 
1828,  and  1829,  it  is  found  that  the  mean  high- water  spring  tides 
was  26*355  feet,  low-water  spring  tides  8*74;  mean  17*649.  The 
mean  high-water  neap  tides  22*656,  low-water  1 1  '336 ;  mean  1 6'993. 
The  mean  of  the  whole  period  being  17*27. 

The  author  then  states  the  results  of  the  successive  levellings  he 
took  firom  Sheerness  along  the  course  of  the  river  to  London  Bridge. 
On  his  arrival  at  Greenwich  Hospital,  he  commenced  a  set  of  branch 
levels  from  thence  to  the  Royal  Observatory,  for  the  purpose  of  de- 
termining its  height  above  the  level  of  the  sea, — an  operation  which. 
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was  tendered  tedious  by  the  abruptness  of  the  ascent.  Having  com- 
pleted these  observations,  it  occurred  to  the  Astronomer  Royal  that 
the  instruments  employed  in  the  survey  might  be  used  as  a  means  of 
verifying  the  correctness  of  the  horizontal  point  of  the  mural  circles. 
The  coincidence  of  the  horizontal  wires  of  the  two  instruments  was 
found  to  be  so  nearly  perfect,  as  to  agree  within  a  few  hundredths 
of  a  second.  From  Greenwich  the  levelling  was  continued  on  the 
opposite  side  of  the  river  to  different  places  where  tide-registers  had 
been  kept.  By  the  kindness  of  Mr.  Lubbock,  the  author  was  fur- 
nished with  the  results  of  twenty-six  years'  observations  on  the  tides 
at  the  London  Docks ;  from  which  it  appears,  that  the  height  of  mean 
high-water  mark  there,  above  that  at  Sheemess,  is  2*24*  feet,  and  the 
height  of  spring  tide  high-water  mark  2*0d,  and  of  neap  tides  2*35. 
The  Trinity  mark  on  the  western  side  of  Old  London  Bridge  is 
2' 16  feet  below  the  north  standard  mark  at  Sheemess,  and  1*9  foot 
above  the  mean  spring  tide  high-water  mark  at  Sheemess. 

The  author  concludes  by  giving  a  long  catalogue  of  standard  marks 
and  other  points  of  reference  between  Sheemess  and  London  Bridge, 
the  north  standard  at  Sheemess  being  taken  as  the  zero  point. 

Li  the  course  of  his  observations  he  found  reason  to  believe  that 
the  tremulous  appearance  of  the  air  which  has  been  termed  mirage^ 
is  caused,  not  so  much  by  evaporation  as  by  the  direct  effect  of  the 
solar  rays :  for  he  remarked,  that  when  there  was  a  succession  of 
clouds  passing  over  the  sun,  the  tremor  was  very  great  at  those  times 
when  the  sun  shone ;  but  the  moment  the  sun  was  obscured  over  the 
whole  space  between  the  instrument  and  the  object  viewed,  the  air 
was  perfectly  tranquil. 


March  10. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX, 

President,  in  the  Chair. 

Alexander  Caldcleugh,  Esq.  and  John  Camac  Morris,  Esq.  were 
elected  Fellows  of  the  Society. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them: — 

An  Engraved  Portrait  of  Davies  Gilbert,  Esq.  V.P.R.S.  Engraved 
by  Cousins  from  a  painting  by  Howard. — Presented  by  John  Gml- 
lemard,  Esq,  F,R,S. 

Notices  of  the  Proceedings  of  the  Zoological  Society.  (Jan.  25  to 
Feb.  8,  1831.)  Svo.—The  Society. 

It  being  stated  to  the  Meeting  by  the  President  that  Mr.  Cald- 
cleugh, elected  that  evening,  was  on  the  point  of  leaving  England  for 
Mexico,  and  would  consequently  have  no  other  opportunity  during 
this  session  of  attending  for  admission,  Mr.  Caldcleugh  was  allowed 
to  sign  the  Obligation  in  the  Charter  Book,  and  was  admitted  a  Fellow 
of  the  Society. 
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A  Paper  was  read,  entitled,  **  Description  of  a  Graphical  Register 
of  Tides  and  Winds."  By  Henry  R.  Palmer,  Esq.,  Civil  Engineer. 
Communicated  by  J.  W.  Lubbock,  Esq.  V.P.&Treas.R.S. 

The  author  having  long  directed  his  attention  to  the  effects  likely 
to  be  produced  on  the  tides  in  the  river  Thames,  in  the  port  of  Lon- 
don, by  the  removal  of  London  Bridge,  was  desirous  of  obtaining  a 
series  of  accurate  observations  during  all  the  changes  of  the  tides ; 
and  for  this  purpose  constructed  a  machine,  which,  being  acted  upon 
jointly  by  a  time-piece  and  by  a  float  resting  on  the  water,  registered 
of  Itself,  upon  a  piece  of  paper,  both  the  height  of  the  tide,  and  the 
direction  of  the  wind. 

A  number  of  parallel  and  equidistant  lines,  representing  feet  in 
height,  are  engraved  and  printed  on  long  sheets  of  paper,  the  ends 
of  which  are  joined  together  until  a  sufficient  length  is  obtained  for 
the  purpose  required.  This  long  sheet  is  wound  upon  a  brass  roller, 
which  is  placed  near  the  lower  part  of  a  cylinder  one  foot  in  diameter, 
so  that  the  paper  may  pass  round  it ;  its  contact  being  preserved  by 
a  roller  above,  pressing  upon  it  by  its  own  weight.  On  the  axis  of 
the  cylinder  is  a  toothed  wheel,  which  is  acted  upon  by  a  clock,  pro-^ 
ducing  an  equable  motion  in  the  cylinder,  which  is  thus  made  to 
complete  one  revolution  in  six  hours.  By  mean^  of  another  wheel, 
at  the  expiration  of  every  hour  a  hammer  is  raised,  whose  fall  strikes 
on  an  upright  punch  connected  with  a  weather- cock  on  the  top  of  the 
building  ;  and  the  figure  of  an  arrow  being  cut  on  the  lower  end  of 
this  punch,  an  impression  of  the  arrow  is  made  upon  the  paper  :  as 
the  direction  of  the  arrow  always  corresponds  with  that  of  the  wind, 
the  direction  of  the  latter  is  thus  hourly  registered^ 

Immediately  over  the  axis  of  the  cylinder,  and  parallel  with  it,  is 
a  rack  carrying  a  pencil.  The  rack  is  acted  upon  by  a  pinion,  which 
receives  its  motion  from  the  float  on  the  water :  so  that  as  die  tide 
rises  or  falls,  the  pencil  is  moved  backwards  and  forwards  through 
a  space  which  bears  a  determinate  ratio  to  the  actual  rise  or  fall  of 
the  float :  and  thus,  by  the  combined  motions  of  the  cylinder  and  of 
the  pencil,  the  one  regulated  by  the  clock  and  the  other  by  the  tide» 
a  line  is  traced  on  the  paper,  giving  a  representation  of  both. 

The  float,  which  rests  on  the  water,  is  a  hollow  plate-iron  vessel, 
suspended  by  a  chain,  which  passes  twice  round  a  light  cast-iron 
barrel,  and  dien  descends,  having  a  counter  weight  attached  to  it. 
The  float  is  placed  in  a  well  communicating  with  the  river,  through 
a  fine  wire  gauze,  which  prevents  the  undulations  of  the  surface 
from  afiecting  the  water  in  the  well. 

The  author  concludes  by  an  account  of  an  application  of  similar 
machinery  to  the  determination  of  the  precise  times  of  high  water, 
and  the  construction  of  accurate  tide  tables.  He  proposes,  with  this 
view,  an  instrument  which  shall  record  the  height  of  the  tide  at  every 
minute,  and  promises  to  give  to  the  Society  a  full  description  of  such 
a  machine  when  it  shall  have  been  completed. 

His  Rcyjfal  Highness  then  addressed  the  Meeting,  informing  them 
that  by  the  express  command  of  His  Majesty,  He,  together  mOxlV^^^ 
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G>uncil  of  the  Society,  had  that  morning  waited  upon  His  Majesty 
at  St.  James's  Palace,  for  the  purpose  of  witnessing  the  inscribing  of 
the  Royal  Signature  in  the  Charter  Book  of  the  Society,  conform- 
ably with  the  intention  which  His  Majesty  had  been  graciously 
pleased  to  express  through  the  Right  Hon.  Robert  Peel,  the  Secre- 
tary of  State  for  the  Home  Department,  in  answer  to  an  Address 
presented  to  His  Majesty  by  the  President  and  Council,  in  the  name 
of  the  Society,  in  the  month  of  July  last. 

His  Royal  Highness  stated  that  he  on  this  occasion  addressed  the 
King  to  the  following  effect : 

«  Sire, 

'*  May  it  please  Your  Majesty, 

*'  The  President  and  Council  of  the  Royal  Society,  instituted  for 
the  promotion  of  natural  knowledge,  in  obedience  to  your  commands, 
now  appear  in  Your  Majesty's  presence,  and  humbly  crave  your 
gracious  permission  to  lay  before  you  the  Volume  of  their  Registry 
for  the  insertion  of  your  Royal  Signature  as  Patron  of  their  Insti- 
tution. Under  the  fostering  care  of  Your  Majesty's  predecessors 
this  Society  has  constantly  laboured  for  upwards  of  one  hundred  and 
seventy  years  in  the  pursuit  of  those  objects  for  which  it  was  ori- 
ginally instituted.  This  further  proof  of  Your  Majesty's  favour  and 
patronage  will  give  an  additionsd  stimulus  to  our  exertions  in  the 
promotion  of  natural  knowledge. 

"  While  we  venture  once  more  to  return  you  our  most  humble 
and  sincere  thanks  for  the  assurances  it  has  pleased  you.  Sire,  to 
give  to  us  of  enjoying  your  Royal  Favour,  may  we  be  permitted,  in 
unison  with  all  classes  of  Your  Majesty's  faithful  and  loyal  subjects, 
to  offer  up  our  most  fervent  prayer  to  the  Ruler  of  all  Princes  and 
Kingdoms,  for  the  health,  the  prosperity,  and  the  happiness  of  our 
Most  Gracious  Sovereign,  the  patron  of  every  charitable,  scientific, 
and  liberal  institution." 

To  this  address  His  Majesty  was  pleased  to  return  a  most  gra- 
cious answer ;  expressing  the  high  sense  he  had  always  entertained 
of  the  value  and  importance  of  science  in  conducing  to  the  pros- 
perity, th^  happiness,  and  the  glory  of  nations, — ^an  opinion  which 
he  had  been  led  to  form  in  early  life  by  witnessing,  while  engaged 
in  the  service  of  his  profession  in  the  navy,  the  immense  practical 
advantages  which  result  from  the  cultivation  of  science ;  and  as- 
suring the  Society  of  his  earnest  desire  to  promote  their  objects  and 
foster  their  exertions  in  so  excellent  a  cause  as  that  in  which  they 
are  engaged ;  and  of  his  anxious  wish  that  they  should  cordially  co- 
operate with  the  scientific  and  learned  men  of  other  countries  in  the 
same  laudable  endeavours  to  enlarge  the  boundaries  of  human  know- 
ledge. 

His  Majesty  signed  his  name,  in  a  leaf  prepared  for  the  purpose, 
in  the  Charter  Book,  as  Patron  of  the  Royal  Society. 

The  Members  of  the  Council  were  then  severally  presented  to  His 
Majesty  by  His  Royal  Highness,  and  had  the  honour  of  kissing  His 
Majesty's  hand. 
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« 

His  Royal  Highness  proceeded  to  state,  that  himself,  attended  by 
the  Council,  had  afterwards  the  honour  of  presenting  the  following 
Address  to  Her  Majesty,  by  whom  they  were  most  graciously  re- 
ceived. 

"  To  the  Queen's  Most  Gracious  Majesty, 
"  May  it  please  Your  Majesty, 

"  As  President  of  the  Royal  Society  of  London  for  improving  na- 
tural knowledge,  permit  me.  Madam,  on  behalf  of  that  body,  to  lay 
before  Your  Majesty  an  humble  but  sincere  avowal  of  the  deep 
respect  and  entire  attachment  which  every  Member  of  our  Society 
entertains  for  Your  Majesty's  most  gracious  person,  for  the  Royd 
and  illustrious  Consort  of  our  beloved  and  venerated  Monarch,  His 
Most  Gracious  Majesty  King  William  the  Fourth. 

*'  It  is  not,  perhaps,  unknown  to  Your  Majesty,  that  the  Society 
over  which  I  have  the  honour  to  preside,  was  incorporated  in  the 
reign  of  King  Charles  the  Second ;  and,  by  the  especial  favour  of 
that  monarch,  it  was  designated  The  RoyaJ  Society, — a  distinction 
which  every  succeeding  monarch  of  these  realms  has  been  pleased 
to  continue. 

''  A  sense  of  duty  and  gratitude  has  led  us,  in  the  first  instance,  to 
offer  up  our  tribute  of  condolence  and  congratulation  to  the  King's 
Most  Excellent  Majesty,  on  the  demise  of  our  late  revered  Sove- 
reign, and  upon  his  own  accession  to  the  crown  of  his  ancestors. 

**  Having  discharged  this  duty  to  our  Patron,  and  having  just  ob- 
tained his  Royal  Signature,  we  now  venture  to  request  Your  Ma- 
jesty's powerful  support  and  cheering  protection ;  and  that  Your 
Majesty  will  be  graciously  pleased  to  receive  us  into  your  Royal  Fa- 
vour. Our  humble  expectations  rest  on  the  ground  of  public  utility. 
The  great  object  of  our  Institution  has  been,  and  Will,  we  trust,  long 
continue  to  be,  the  promotion  of  natural  science  in  all  its  branches. 
With  our  success  in  this  respect,  the  prosperity  of  our  common 
country  is  closely  and  indissolubly  connected. 

**  Accept  then.  Royal  Madam,  the  assurances  of  our  duty  and  al- 
legiance ;  and  suffer  us,  in  conclusion,  to  express  our  warmest  wishes 
for  Your  Majesty's  uninterrupted  welfare  and  peace. 

"  May  the  great  Giver  of  all  good  pour  down  his  blessings  on  your 
royal  person !  May  it  be  consistent  with  the  wise  and  merciful  dis- 
pensations of  his  Providence,  that,  together  with  Your  Majesty,  our 
generous  and  beloved  Sovereign  may  long  continue  to  watch  over 
the  interests,  and  to  direct  the  labours  of  a  free,  loyal,  and  united 
people !  " 

To  which  Her  Majesty  was  pleased  to  return  the  following  most 
gracious  answer. 

"  I  thank  you  very  cordially  for  your  expressions  of  affectionate 
attachment  towards  myself,  and  dutiful  congratulations  towards  the 
King,  on  his  accession  to  the  throne  of  his  ancestors. 

"Firmly  convinced  as  I  am  that  the  diffusion  of  natural  science, 
guarded  and  protected  by  religion  and  morality)  m\x^X.\>e  c.otA\xr5«^ 
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to  the  prosperity  of  this  country,  the  President  and  Fellows  of  the 
Royal  Society  may  always  depend  upon  my  countenance  and  appro- 
bation, as  I  am  convinced  they  will  receive  the  support  and  pro- 
tection of  the  King." 

The  Members  of  the  Council  were  then  severally  presented  to 
Her  Majesty  by  His  Royal  Highness,  and  had  the  honour  of  kissing 
Her  Majesty's  hand. 

March  17. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX, 

President,  in  the  Chair. 

The  Rev.  Thomas  Smith  Turnbull,  M.A. ;  Christopher  R.  M. 
Talbot,  Esq. ;  and  Henry  Fox  Talbot,  Esq. ;  were  elected  Fellows 
of  the  Society. 

The  following  Presents  were  received,  and  thanks  ordered  for 
tliem : — 

The  Nautical  Almanac  and  Astronomical  Ephemeris  for  the  Year 
1833.  8vo.  (3  Copies.) — Presented  by  the  Lords  Commissioners  of 
the  Admiralty. 

Second  Supplement  to  an  Essay  on  the  Theory  of  Systems  of  Rays. 
By  W.  R.  Hamilton,  Esq.  4to. — The  Author. 

On  the  Error  of  a  received  Principle  of  Analysis,  respecting  Func- 
tions which  vanish  with  their  Variables.  By  the  same.  4to. — 
The  Author. 

Address  of  Earl  Stanhope,  President  of  the  Medico-Botanical  So- 
ciety, for  the  Anniversary  Meeting,  Jan.  1831.  8vo. — The  Author. 

A  Catalogue  of  Books  in  the  Library  of  the  Company  of  Clock- 
makers  of  the  City  of  London.  8vo. — The  Company, 

Kongl.  Vetenskaps-Academiens  Handlingar,  for  &r  1827.  8vo. 

. for  ar  1828.  8vo. — The  Academy. 

Register  ofrer  Kongl.  Vetenskaps-Academiens  Handlingar,  ifran 

Q  och  med  1813,  till  och  med  1825. — The  Academy. 

Arsberattelser  om  Vetenskapernas  Framsteg,  afgifne  af  Kongl.  Ve- 
tenskaps-Academiens Embetsman,  d.  31  Mars  1828. — The  Aca^ 
demy, 

Memorie  della  Reale  Accademia  delle  Scienze  di  Torino.  Tomo 
XXXIV.  4to. — The  Academy. 

Handleiding  tot  het  Vinden  der  Ware  Sterkte  van  het  Acidum  Ace- 
ticum  door  vande  Digtheid.  Na  voorafgegane  Proeven  opgesteld 
door  A.  van  der  Toom.  4to. — The  Author. 

A  Paper  was  read,  entitled,  "  Proposed  Plan  for  supplying  filtered 
Water  to  the  Metropolis  and  its  Suburbs.**  By  Lemuel  Wellman 
Wright,  Esq.,  Civil  Engineer.  Communicated  by  T.  J.  Pettigrew, 
Esq.  F.R.S. 

The  author,  after  giving  extracts  from  the  Report  of  the  Com- 
missioners appointed  by  His  late  Majesty  to  inquire  into  the  supply 
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of  water  to  the  metropolis,  in  support  of  the  practicability  of  afford" 
ing  a  supply  of  filtered  water  from  the  Thames,  adequate  to  the  de- 
mand, and  within  reasonable  limits  in  point  of  expense,  proposes  his 
plan  of  forming  a  filter  under  the  bed  of  the  river  for  each  Company. 
He  states  that  the  deposit  of  mud  on  each  side  of  the  Thames  does 
not  reach  below  the  low-water  mark,  and  that  the  bed  of  the  river 
throughout  is  generally  a  clean  and  strong,  though  porous  graveL 
The  mud,  therefore,  will  puddle  in,  and  close  the  pores  of  the  bed 
of  gravel  on  which  it  lies,  above  low-water  mark,  so  that  the  filtra- 
tion into  the  neighbouring  wells,  the  waters  of  which  are  remarkably 
pure,  must  take  place  below  low-water  mark.  He  therefore  pro* 
poses  to  construct  a  filtering  chamber  below  the  bed  of  the  river, 
from  which  chamber  a  main  pipe  or  tunnel  must  be  made  for  con- 
ducting the  filtered  water  into  a  well  on  the  river  side,  whence  it  is 
to  be  drawn  up  by  steam  power,  and  distributed  to  the  houses  to  be 
supplied,  by  the  mains  and  branches  at  present  existing. 

The  filtering  chamber  and  apparatus  are  to  be  prepared  by  erect- 
ing a  coffer -dam  in  the  river,  of  sufficient  size  to  inclose  the  whole 
of  the  area  required  for  that  purpose.  This  coffer-dam  will  require 
piles  of  forty-five  feet  in  length.  The  bed  of  the  river,  thus  laid 
dry,  is  to  be  dug  out,  and  a  bed  of  brick-work,  set  in  cement,  laid 
down :  a  floor  must  then  be  constructed  in  the  form  of  an  inverted 
segment  of  an  arch.  On  the  top  of  the  walls  of  this  fioor,  plates  are 
to  be  laid,  and  in  the  inclosed  area,  granite  blocks  placed ;  upon 
these  again,  the  girders  are  to  be  laid,  and  over  these  the  joists, 
which  are  to  support  a  first  layer  of  large  flints.  Upon  these,  suc- 
cessive layers  of  smaUer  flints  are  to  be  laid,  each  decreasing  in  size 
as  they  approach  the  bed  of  the  river.  Upon  the  uppermost  of 
these,  a  stratum  of  clean  shingle  is  to  be  deposited ;  then  a  bed  of 
fine  and  very  clean  gravel ;  and  lastly  a  bed  of  filtering  sand,  until 
it  arrives  within  a  foot  of  the  bed  of  the  river,  which  last  space  must 
then  be  filled  up  with  clean  gravel ;  thereby  forming  a  filtering  bed 
of  eight  feet  in  depth,  the  top  of  which  will  still  be  four  feet  below 
low-water  mark.  So  that,  allowing  seven  feet  for  the  timbers  and 
brick-work  below,  and  eighteen  feet  for  the  rise  and  fall  of  the  tide, 
the  total  depth  at  high-water  will  be  thirty-seven  feet. 

The  paper  is  accompanied  by  a  lithographic  drawing,  which  ex- 
hibits the  several  parts  of  the  scheme. 

A  Paper  was  read,  entitled,  **  On  the  Variable  Intensity  of  Ter- 
restrial Magnetism,  and  the  Influence  of  the  Aurora  Borealis  upon 
it.'*  By  Robert  Were  Fox.  Communicated  by  Davies  Gilbert,  Esq. 
V.P.R,S. 

The  author  gives  the  results  of  a  series  of  observations  on  the  vi- 
brations of  the  magnetic  needle^  which  he  undertook  last  summer, 
for  the  purpose  of  ascertaining  whether  the  intensity  of  its  directive 
force  is  affected  by  the  changes  in  the  earth's  distance  from  the  sun, 
or  by  its  declination  with  respect  to  the  plane  of  its  equator.  He 
observed  that  the  magnetic  intensity  is  subject  to  frequent  variations, 
which  are  sometimes  sudden,  and  of  short  duration.    These  aooma.- 
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lies  he  has  been  unable  to  refer  to  any  obvious  cause,  except  when 
they  were  accompanied  by  the  appearance  of  the  aurora  borealis, 
which  evidently  affected  the  needle  on  many  occasions.  He  also 
thinks  that  the  vibrations  of  the  needle  became  less  rapid  with  a 
moist  atmosphere,  and  more  so  when  it  was  very  dry.  Changes  of 
the  wind  and  snow  storms  appeared  also  to  be  attended  with  fluc- 
tuations in  the  intensity  of  the  magnetism.  He  endeavoured  to  as- 
certain whether  there  existed  any  decided  and  constant  difference  in 
the  directive  force  of  each  pole ;  conceiving  that,  on  the  hypothesis 
of  a  central  magnetic  force,  the  north  pole  of  the  magnet  would,  in 
these  northern  latitudes,  be  acted  upon  with  much  greater  energy 
than  the  south  pole.  From  his  observing  that  the  relative  intensity 
of  the  two  poles  is  not  always  the  same,  he  infers  the  probability  of 
the  earth's  magnetism  being  derived  from  the  agency  of  electric 
currents  existing  under  its  surface  as  well  as  above  it,  and  that  the 
rapid  fluctuations  in  its  intensity  are  owing  to  meteorological  changes. 
The  author  is  led  to  conclude  tliat  the  aurora  borealis  is  an  elec- 
trical phenomenon,  and  that  it  usually  moves  during  the  night  nearly 
from  north  to  south,  and  in  an  opposite  direction  during  the  day ; 
that  it  is  of  the  nature  of  positive  electricity ;  and  that  its  elevation 
above  the  earth  is  much  greater  than  a  thousand,  and  perhaps  thou- 
sands of  miles^ 


iMnted  by  RichaM  IViylor,  Red  Lion  Court,  Fleet  Sttreet. 
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March  24*. 
JOHN  W.  LUBBOCK,  Esq.  V.P.  and  Treasurer,  in  the  Chair. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them  : — 

Notices  of  the  Proceedings  of  the  Geological  Society.  No.  19.  8vo« 
— Presented  by  the  Society. 

Historical  Researches  on  the  Wars  and  Sports  of  the  Mongols  and 
Komans ;  in  which  Elephants  and  Wild  Beasts  were  employed 
or  slain  :  and  the  remarkable  local  agreement  of  History  with 
the  remains  of  such  Animals  found  in  Europe  and  Siberia.  With 
a  Map  and  ten  Plates.  By  John  Rankings  Esq.  4to. — The  Au- 
thor* 

Historical  Researches  on  the  Conquest  of  Peru,  Mexico^  Bogotii, 
Natchez,  and  Talomeco  in  the  thirteenth  Century  by  the  Mon- 
gols^ accompanied  with  Elephants ;  and  the  local  agreement  of 
History  and  Tradition,  with  the  remains  of  Elephants  and  Mas- 
todontes  found  in  the  New  World.  With  Maps  and  Portraits. 
By  the  same.  8vo. — The  Author. 

The  Effects  of  the  principal  Arts,  Trades,  and  Professions,  and  of 
Civic  States,  and  Habits  of  Living  on  Health  and  Longevity.  By 
C.  T.  Thackrah,  Esq.  8vo.— The  Author. 

Cases  of  Lithotrity,  or  Examples  of  the  Stone  cured  without  Inci- 
sion ;  followed  by  a  Description  of  the  First  Symptoms  of  the 
Disease.    By  Baron  Heurteioup.  8vo. — The  Author. 

A  Treatise  on  the  Coco- Nut  Tree.  By  J.  W.  Bennett,  Esq.  8vo. 
The  Author. 

M6moires  de  TAcad^mie  Imp6riale  des  Sciences  de  St.  P6ters- 
bourg.    Tome  XL  4to. 

VIme  S^rie.     (Sciences  Math^ma- 

tiques.  Physiques  et  Naturelles)  Tome  premier;  Ire,  2me,  et 
Sme^  llvraison.  4to. 

VIme  S6rie.     (Sciences  Politiques, 


Histoire,  Philologie)  Tome  premier ;  Ire,  2me,  et  3me,  livraison. 
4to. 
M6moir6s  present^s  a  T Academic  Imp^riale  des  Sciences  de  St, 
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P6ter8bourg  par  divers  Savans,  et  lusdans  ses  Assembles.  Tome 
premier;  Ire,  2me,  2Jme,  et  ^me  livraison.  4to. — The  Academy, 

Rapport  sur  un  Voyage  dans  les  Environs  du  Mont  Elbrouz,  dans  le 
Caucase.    Par  M.  Kapfier.  ito.— 7%e  Academy. 

Astronomische  Nacbrichten.  No.  177-193.  4jto, — Professor  Schu- 
macher,  Foreign  Member,  R.S. 

A  paper  was  read^  entitled  <<  Description  of  a  Mountain  Baro- 
meter^ the  column  of  which  is  divisible  into  two  portions  for  safer 
and  more  convenient  transport."  By  Mr.  Thomas  Charles  Robin- 
son.    Communicated  by  Captain  Henry  Kater^  F.R.S. 

The  object  of  the  contrivance  described  in  this  paper  is  to  re- 
duce the  length  of  the  barometer,  when  not  in  use^  to  one-half  the 
usual  length ;  and  to  render  the  position  in  which  it  may  be  carried 
indifferent.  It  consists  of  a  glass  tube  eighteen  inches  long,  ce- 
mented into  a  steel  cistern  two  inches  long,  and  one  inch  internal 
diameter^  which  is  furnished  with  an  internal  screw,  for  receiving 
a  hardened  steel  screw  and  hemisphere  cemented  to  the  end  of  a 
syphon  tube.  The  long  leg  of  this  tube  has  an  internal  diameter  of 
only  the  six  or  eight  hundredths  of  an  inch,  and  it  is  further 
contracted  at  the  end  to  the  twenty-fifth  of  an  inch,  so  that  no  air 
'can  pass  when  the  mercury  is  descending  through  it.  The  shorter 
leg  of  the  syphon  has  the  same  bore  as  the  tube. 

When  the  two  parts  are  screwed  together,  and  the  whole  inyert- 
•ed,  the  mercury  descends  from  the  cistern,  fills  the  long  leg  of  the 
syphon,  and  ascends  to  a  certain  height  in  the  shorter  leg.  Any 
air  that  may  have  existed  in  that  part  of  the  cistern  which  was  not 
occupied  by  the  mercury,  is  collected  in  an  intermediate  space,  ex- 
ternal to  the  column  of  mercury,  and  therefore  can  have  no  influ- 
ence on  the  total  height  of  that  column,  which  is  determined  solely 
by  the  pressure  of  the  external  atmosphere.  On  gently  reversing 
the  position  of  the  barometer,  the  mercury  will  repass  from  the 
syphon  into  the  cistern,  where  it  is  confined  by  a  stopper,  as  in  a 
bottle :  and  may  then  be  carried  about  m  any  position  in  perfect 
security. 

The  reading  of  a  paper,  entitled  *«An  Account  of  fbrther  Expe- 
riments tried  at  Chatham^  for  the  purpose  of  obtaining  an  artificial 
Water  Cenient,"  by  Brevet-Colonel  C.  W.  Pasley,  of  the  Corps  of 
Koyal  Engineers,  F.R.S.  and  Honorary  Member  of  the  Institution 
of  Civil  Engineers,  was  commenced. 

The  Society  then  adjourned  over  Easter  to  the  14th  of  April. 


April  14. 
HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 
Joseph  Hodgson^  Esq.  was  elected  a  Fellow  of  the  Society. 
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The  following  Presents  were  received^  and  thanks  ordered  for 
them: — 

Notice  of  the  Proceedings  of  the  Zoological  Society.  Feb.  22, 1831. 
8vo. — Presented  by  the  Society. 

The  Philosophical  Magazine  and  Annals  of  Philosophy.  No.  52. 
Svo,—The  Editors. 

The  Herschelian,  or  Companion  to  the  Telescope.  Part  I.  By 
James  Holland,  folio. — The  Author, 

National  Portrait  Gallery.  No.  24.  Svo.— TAe  Proprietors. 

The  Christian's  Magazine.   Part  I.  Svo. — The  Editor. 

A  Concise  View  of  the  Origin,  Constitution,  and  Proceedings  of  the 
Irish  Society.  8vo. — Henry  Schtdtes,  Esq. 

The  Rise,  Progress,  and  present  State  of  Public  Opinion  in  Great 
Britain^  and  in  other  parts  of  the  World.  Second  Edition.  By 
W.  A.  Mackinnon,  Esq.  F.R.S.  8vo. — The  Author. 

Meeting  of  the  Cultivators  of  Natural  Science  and  Medicine,  at 
Hamburch^  in  September  1830.  By  James  F.  W.  Johnston,  M.A. 
Svo. — The  Author. 

An  Experimental  Inquiry  into  the  Laws  which  regulate  the  Pheno- 
mena of  Organic  and  Animal  Life.  By  George  Calvert  Hollandj^ 
M.D.  Svo.— The  Author. 

The  Physiology  of  the  Foetus,  Liver,  and  Spleen.  By  the  same. 
Svo. — The  Author. 

Ornithological  Biography,  or  an  Account  of  the  Habits  of  the  Birds 
of  the  United  States  of  America :  accompanied  by  Descriptions  of 
the  Objects  represented  in  the  Work,  entitled.  The  Birds  of  Ame- 
rica ;  and  interspersed  with  Delineations  of  American  Scenery  and 
Manners.  By  John  James  Audubon,  Esq.  F.R.S.  €vo. — The 
Author. 

Almanaque  Ndutico  y  Efem^rides  Astronomicas  para  el  Aiio  de 
1833,  calculadas  para  el  Observatorio  Real  de  Marina  de  la 
Ciudad  de  S.  Fernando.  8vo. — His  Majesty  the  King  of  Spain. 

Sammlung  der  vom  8.  May  1817  bis  31.  December  1827  im  k.  k. 
Convikt-gebaude  nachst  dem  Piaristenkollegium  auf  der  Neustadt 
Prag  Nro.  C  856,  angestellten  astronomischen,  meteorologischen 
und  physischen  Beobachtungen  von  C.  Hallaschka,  Dr.  der  Phil, 
u.  s.w.  4to. — The  Author. 

Recherches  sur  TAppareil  Sternal  des  Oiseaux,  consid6r6  sous  le 
double  rapport  de  TOst^ologie  et  de  la  Myologie  ;  suivies  d'un 
Essai  contenant  une  distribution  nouvelle  de  ces  Vertdbrcs, 
bas6e  sur  la  consideration  de  la  Forme  du  Sternum  et  de  ses  An- 
nexes. Par  M.  le  Doct.  L'Herminier.  2me  Ed.  8vo.— T^^  ^u. 
thor. 

Colonel  Pasley's  paper  was  resumed  and  concluded. 

The  present  paper  is  occupied  with  the  detail  of  the  experiments 
made  by  the  author  in  the  prosecution  of  the  object  of  his  former 
inquiry^  already  submitted  to  the  Royal  Society,  into  the  best 
means  of  obtaining  an  artificial  Water  Cement.  These  experiments 
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were  tried  on  a  larger  scale  than  the  former,  and  were  applied  more 
especially  to  the  practical  purposes  of  building.  He  recommends  that 
the  cement  should  not  be  applied  in  two  coats,  the  surfaces  being 
less  likely  to  adhere  when  this  is  done,  than  if  the  whole  cement  is 
applied  at  once.  He  succeeded  in  various  ways,  in  forming  cements 
which  appeared  to  be  the  same,  in  all  their  properties,  with  natural 
cements :  and  he  has  now  employed  them  in  buildings  on  a  scale 
sufficiently  extensive,  and  in  situations  sufficiently  exposed  to  the 
weather,  to  be  brought  to  the  test  of  experience  in  the  course  of 
time.  Some  experiments  were  also  made  by  the  author,  with  the 
view  of  forming  an  artificial  lithographic  stone,  by  a  calcined  mix- 
ture of  chalk  and  carbonate  of  magnesia  :  but  their  density  could 
not  be  rendered  such  as  to  answer  the  purpose  intended. 

On  the  whole  he  draws  the  general  conclusion,  that  in  all  attempts 
to  imitate  the  water  cements  of  nature  by  artificial  means,  carbonate 
of  lime  must  be  the  essential  ingredient ;  next  to  which  in  point  of 
importance  are  silica  and  alumina.  The  author  succeeded  in  form- 
ing a  very  good  cement  by  uniting  these  three  ingredients.  By  the 
addition  of  a  small  proportion  either  of  the  protoxide  of  iron  or  of 
the  oxides  of  lead,  or  of  manganese,  the  qualities  of  the  compound 
were  very  much  improved  5  these  latter  ingredients  appearing  to 
produce  a  more  intimate  union  of  all  of  them,  and  a  more  speedy 
and  permanent  induration  of  the  mass. 

A  paper  was  read,  *<  On  the  Meteorological  Observations  made 
at  the  Apartments  of  the  Royal  Society,  during  the  Years  1827, 
1828,  and  1829."  By  J.  W.  Lubbock,  Esq.  V.P.  and  Treasurer  of 
the  Royal  Society. 

The  author  first  inquires  into  the  annual  and  diurnal  variations 
of  the  barometer  and  thermometer,  for  the  determination  of  which 
he  takes  the  mean  of  the  observations  in  each  month  made  at  the 
Apartments  of  the  Royal  Society,  during  the  years  1827, 1828,  and 
1829 ;  and  also  that  deduced  from  Mr.  Bouvaras  observations,  pub- 
lished in  the  Memoirs  of  the  French  Academy  of  Sciences.  From 
the  table  given  it  would  appear  that  the  annual  variations  are  inde- 
pendent of  the  diurnal  variations.  A  much  greater  number  of  ob- 
servations than  we  possess  at  present,  made  frequently  and  at  stated 
times  each  day,  are  requisite  before  any  very  satisfactory  conclusion 
can  be  deduced  as  to  the  influence  of  the  moon  on  the  fluctuations 
of  the  barometer.  The  author,  however,  has  attempted  the  inquiry, 
as  far  as  the  limited  range  of  the  present  records  will  allow,  by  clas- 
sifying all  the  observed  heights,  corresponding  to  a  particular  age 
of  the  moon,  as  defined  by  her  transit  taking  place  within  a  given 
half  hour  of  the  day ;  and  thence  deducing  mean  results,  which  are 
exhibited  in  tables. 

The  results  afforded  by  the  observations  at  Somerset  House 
differ  widely  from  those  obtained  from  corresponding  observations 
made  at  the  Paris  Observatory.  According  to  the  former,  the  ba- 
rometer is  highest  at  new  and  full  moons,  and  lowest  at  the  qua^ 
dratures,  the  extent  of  the  fluctuations  being  0.08  of  an  inch :  ac- 
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cording  to  the  latter,  the  contrary  is  the  ctLBe,  and  the  extent  is 
only  0.05  of  an  inch. 

Lastly,  the  author  endeayours  to  ascertain  how  far  the  barometer 
is  affected  by  the  direction  of  the  wind,  and  gives  in  the  form  of 
tables  the  mean  results  of  observations  bearing  upon  this  point. 
The  fluctuation,  he  observes,  due  to  this,  is  much  greater  than  that 
due  to  any  other  cause.  The  barometer  is  lowest,  as  might  be 
expected,  when  the  wind  is  in  the  rainy  quarters  of  S.W.  and 
W.S.W.  There  are  not  yet  sufficient  data  for  any  general  conclu- 
sions with  regard  to  the  influence  of  electrical  phaenomena  on  the 
weather. 


April  21. 
Sir  ASTLEY  COOPER,  Bart.  V.P.,  in  the  Chair. 

Sir  Martin  Archer  Shee,  Knt.,  P.R.A.,  was  elected  a  Fellow  of 
the  Society. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them  : — 

The  Utility  of  the  Knowledge  of  Nature  considered,  with  reference 
to  the  introduction  of  Instruction  in  the  Physical  Sciences  into 
the  general  Education  of  Youth.  By  E.  W.  Brayley,  Jun.,  Esq. 
8vo. — Presented  hy  the  Author. 

On  the  Occurrence  of  the  Remains  of  Elephants,  and  other  Qua- 
drupeds, in  the  Clifls  of  Frozen  Mud,  in  Eschscholtz  Bay,  within 
Beering's  Strait,  and  in  other  distant  parts  of  the  Shores  of  the 
Arctic  Seas.  By  the  Rev.  W.  Buckland,  D.D.  F.R.S.  4to.^ 
The  Author. 

Bulletin  de  la  Soci^t^  Fran9aise  de  Statistique  Universelle.  2me 
Livraison.  4to.— TAe  Society, 

Extraitdu  Bulletin  de  la  Soci6te  Fran9aise  de  StatistiqueUniverselle. 
Rapport  de  la  Commission  a  laquelle  a  ki€  renvoy6  I'examen  du 
projet  de  Souscription  propos6e  par  M.  J.  S.  Buckingham  pour 
un  Voyage  de  Circumnavigation  et  de  Dicouvertes.  4to.«-T<^e 
Society. 

Journal  de  rAcad6mie  de  Tlndustrie  Agricole,  Manufacturiere  et 
Commerciale.   No.  1 — 2.  4to. — The  Academy. 

A  paper  was  read,  **  On  the  Errors  in  the  Course  of  Vessels  oc- 
casioned by  local  attraction,  with  some  remarks  on  the  recent 
loss  of  His  Majesty's  ship  Thetis."  By  Peter  Barlow,  Esq.  F.R.S., 
&c. 

The  author  observes  that  the  errors  arising  from  the  deviation  of 
the  compass  produced  by  the  attraction  of  ships,  were  formerly 
much  less  considerable  than  at  present,  from  the  comparatively 
small  quantity  of  iron  existing  in  the  vessel.  The  increase  of  this 
disturbing  force  in  a  modern  ship  of  war  is  easily  accounted  for  by 
the  immense  proportion  of  iron  now  employed  in  its  construction, 
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by  the  use  of  iron  ballast  and  iron  tanks^  of  iron  knees,  iron  cables^ 
and  above  all,  of  iron  capstans,  besides  various  other  articles  made 
of  the  same  material,  forming  altogether  a  very  large  and  powerful 
magnetic  mass. 

The  direction  and  intensity  of  the  deflecting  forces  thus  produced* 
vary  in  different  latitudes  and  on  different  sides  o£  the  equator ; 
being  greatest  in  the  highest  latitudes,  where  the  dip  is  consider. 
ab]e>  and  when  the  ship's  course  is  east  or  west :  and  m  high  south- 
em  latitudes,  being  the  reverse  of  what  it  is  in  high  northern  lati* 
tudes.  In  His  Majesty*8  ship  Gloucester,  which  may  be  taken  as  an 
example,  the  deviation  of  the  compass  in  the  east  and  west  points 
was  found  to  be,  in  the  British  Channel,  9°  30' :  so  that  after  run- 
ning ten  miles,  the  vessel  would  be  more  than  a  mile  and  a  half  to 
the  southward  of  her  reckoning,  and  so  on  in  proportion  as  the  di- 
stances increased.  An  error  of  this  magnitude,  occurring  in  a  nar- 
row  channel  and  in  a  dark  night,  were  it  unknown  or  disregarded, 
might  lead  to  the  most  fatal  consequences ;  and  the  disaster  might 
perhaps  be  erroneously  ascribed  to  the  prevalence  of  a  powerful 
current,  the  existence  of  which  was  before  unknown. 

The  Thetis  sailed  from  Rio  Janeiro,  in  December  last,  with  a 
million  of  dollars  on  board,  in  the  finest  weather,  directing  her 
course  to  the  S.E.  The  next  day,  thinking  they  were  clear  of  land, 
they  tacked,  and  were  sailing  at  the  rate  of  nine  knots,  when  the 
first  intimation  they  had  of  being  near  land,  was  the  striking  of  the 
jib-boom  against  a  high  perpenaicular  cliff,  which  broke  the  bow.^ 
sprit  short  off,  and  sent  all  three  masts  over  the  side ;  thus  in  a  mo- 
ment bringing  utter  destruction  on  this  fine  vessel  and  her  valuable 
cargo.  The  author  shows  that  the  deviation  of  the  compass  arising 
from  the  attraction  of  the  vessel,  was  exactly  of  the  kind  which  was 
likely  to  occasion  this  great  mistake  in  the  ship's  reckoning :  for 
the  distance  run  by  the  Thetis  being  about  eighty  miles^  if  the 
local  attraction  of  the  vessel  had  been  equal  to  that  of  the  Glou- 
cester, she  would  have  passed  five  miles  nearer  to  Cape  Frio  than 
her  reckonings  —an  error  quite  sufficient  to  account  for  the  fatal  ca- 
tastrophe* The  author  hence  infers  the  importance  of  bestowing 
more  attention  than  has  hitherto  been  given  to  the  influence  of  the 
local  attraction  of  vessels,  and  to  the  application  of  the  proper 
means  of  correction. 


April  28. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

James  Henderson,  Esq.>  His  Britannic  Majesty's  Consul  at  Bo- 
gota, was  elected  a  Fellow  o£  the  Society. 

The  following  Presents  were  received^  and  thanks  ordered  for 
them : — 
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M6moires  de  rAcad£mie  Royale  des  Sciences  de  rinstitut  dc 
France.    Tome  X.  410. — Presented  by  the  Academy. 

Abhandlungen  der  Koniglicben  Akademie  der  Wissenschaften  zu 
Berlin.  Aus  dem  Jahre  1827.  Nebst  der  Geschichte  der  Aka- 
ilemie  in  diesem  Zeitraum.  4to.<— 'TAe  Academy. 

The  Athenaeum  Journal  of  English  and  Foreign  Literature^  Sci- 
ence, and  the  Fine  Arts.  Nos*  16&-182.  (Jan.  to  April,  1831.) 
4to.~r^  Editor. 

A  paper  was  read,  <<  On  the  Anatomy  and  Phjrsiology  of  the  Mi- 
nute  and  €apiU»ry  Vessels."  By  Marshall  Hall,  HLD. 

The  author,  considering  the  minute  blood-vessels  as  arteries  or 
veins,  as  long  as  their  subdivisions  or  junctions  are  attended  with  a 
change  in  their  dimensions,  denominates  them  capillaries  when  no 
such  change  occurs.  With  the  aid  of  an  achromatic  microscope  of 
Dollond*s,  he  endeavoured  to  ascertain  what  differences  existed  be- 
tween the  systemic  and  pulmonary  circulations,  as  far  as  regards 
these  vessels.  Dr.  Eklwards  had  observed  that  the  batrachian  rep- 
tiles are  speedily  killed  by  immersion  in  hot  water :  and  the  author 
found  that  although  by  plunging  any  of  the  animals  of  diat  order 
into  water  at  120^  of  Fahrenheit  they  are  speedily  deprived  of  all 
power  of  sensation  and  of  motion,  yet  the  action  of  the  heart  con- 
tinues for  a  very  long  time,  thus  affording  an  opportunity  of  leisurely 
observing  the  phenomena  of  the  circulation,  without  the  infliction 
of  pain,  and  without  any  disturbance  from  the  struggles  of  the 
animal. 

In  the  fins  and  tail  of  the  stidcleback,  the  number  of  the  capillary 
vessels  is  small,  and  their  distribution  simple :  the  artery  runs  along 
Abe  border  of  each  ray  till  it  reaches  the  extremity,  when  it  is  re- 
flected, and  becoming  a  vein,  pursues  a  retrogra^  course  by  the 
side  of  the  artery.    This  simplicity  in  the  mode  of  its  distribution 
corresponds  with  the  simple  nature  of  the  function  of  the  pai't, 
which  is  merely  an  instrument  for  swimming.    In  ^  the  web  of  the 
frog's  foot,  which  is  adapted  to  a  greater  variety  of  mechanical 
purposes,  the  system  of  blood-vessels  is  somewhat  more  complex ; 
the  capillaries  are  more  abundant ;  the  arteries,  which  are  nearly 
equal  m  number  to  the  veins,  pursue  a  more  direct  course ;  and 
the  veins  are  larger  and  more  tortuous.     No  pulsatory  movement 
can  be  perceived  in  the  blood  while  moving  m  the  capillaries  or 
veins,  as  long  as  the  circulation  is  unimpeded  and  in  the  natural 
state.     The  author  was  unable  to  detect  any  anastomoses  between 
the  minute  arteries,  although  they  are  frequent  among  the  veins, 
where  they  give  rise  to  occasional  oscillations  in  the  currents  of 
blood  flowing  through  them  :  neither  could  he  discover  any  instance, 
in  the  web  of  the  frog,  of  the  immediate  termination  of  an  artery  in 
a  vein.     The  velocity  of  the  blood  is  retarded  immediately  in  its 
passage  from  the  arteries  into  the  capilJaries,  because  the  united 
capacity  of  the  branches  is  greater  than  that  of  the  trunk  which 
divides  to  form  them.     In  the  mesentery  of  the  toad,  the  distribu- 
tion of  the  vessels  is  simple,  like  that  of  the  fins  and  tail  of  a  fish. 
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But  iti  the  pulmonary  organs,  where  the  purpose  to  be  answered  is 
that  of  diffusing  the  blood  over  the  greatest  possible  extent  of  sur- 
face, the  arteries  and  the  veins  correspond  to  each  other  in  all  their 
ramifications^  and  their  adjacent  branches  generally  pursue  courses 
parallel  to  each  other.  Their  transition  into  capillaries  is  effected 
with  fewer  subdivisions  than  in  the  case  of  other  arteries.  No  disposi- 
tion exists  among  these  arteries  to  form  anastomoses  with  each  other, 
or  with  the  veins  ;  but  the  intervening  spaces  are  uniformly  occu- 
pied by  a  close  network  of  capillary  vessels.  The  lung  of  the  sa- 
lamander is  simply  vesicular;  that  of  the  frog  is  cellular,  as  well  as 
vesicular,  and  consequently  presents  greater  difficulty  in  follow- 
ing  with  the  microscope  the  course  of  the  vessels  as  they  traverse 
membranes  situated  in  different  planes.  In  the  lungs  of  the  frog, 
the  larger  vessels  pass  chiefly  on  the  external  surface ;  but  in  the 
toad  they  follow  the  course  of  the  internal  margins  of  the  vertical 
meshes.  The  author  concludes  from  his  observations,  that  the  ca- 
pillaries^ properly  so  called,  have  no  power  to  contribute  to  the 
motion  of  the  bloody  and  that  the  capillary  circulation  depends  al- 
together upon  the  action  of  the  heart  and  arteries.  In  cases  of  im- 
peded circulation,  he  observes,  the  pulsatory  movement  of  the  blood 
may  be  seen,  not  only  in  the  arteries,  but  also  in  the  capillary  ves- 
6els>  and  even  in  the  veins. 

At  nine  o*clock,  pursuant  to  the  Notice  sent  to  the  Fellows  ac- 
cording to  the  Statutes,  a  ballot  was  taken  for  filling  three  vacancies 
in  the  Council  occasioned  by  the  resignation  of  Viscount  Melville, 
K.T.,  Sir  George  Murray,  G.C.B.,  and  Sir  Robert  Peel,  Bart.  Dr. 
Goodenough  and  Sir  Robert  Inglis  were  appointed  scrutators.  After 
examining  the  Balloting  Lists,  they  reported  that  John  Frederick 
Daniell,  George  Dollond,  and  Charles  Konig,  Esqrs.^  were  elected 
Members  of  the  Council. 

A  Letter  from  Sir  James  South  to  the  Treasurer  was  read,  stating, 
that  the  Dome  of  the  Building  intended  for  his  large  Equatorial  was 
nearly  completed,  and  that  he  would  be  happy  to  show  it  to  the 
Members  of  the  Society  any  day  of  the  week,  between  the  hours  of 
one  and  five. 


Printed  by  Richard  Taylor,  Red  Lion  Court,  Fleet  Street. 
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HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

Charles  James  Beverly,  Esq.  was  elected  a  Fellow  of  the  So- 
ciety. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them  : — 

Notices  of  the  Proceedings  of  the  Geological  Society.  No.  20.  8vo. 

— Presented  by  the  Society, 
The  Philosophical  Magazine.    No.  53.  8vo. — The  Editors. 
The  National  Portrait  Gallery.   No.  25.  8vo.— T^^  Proprietors, 
Researches  principally  relative  co  the  morbid  and  curative  Effects 

of  Loss  of  Blood.    By  Marshall  Hall,  M.D.  8vo.— T-^  Author. 
Proposal  of  a  Plan  for  the  investigation  of  the  due  administration 

of  Blood-Letting.    By  the  same.  8vo. — The  Author. 
On  Astronomy,  the  Magnet,  Tides,  &c.,  with  engraved  Illustrations. 

By  Thomas  Hedgcock,  R.N.  8vo.— T^e  Aumor. 

A  paper  was  read,  ''  On  the  effect  of  Water,  raised  to  Tempera- 
tures moderately  higher  than  that  of  the  Atmosphere,  upon  Batra- 
chian  Reptiles."     By  Marshall  Hall,  M.D.,  &c. 

Dr.  Edwards  had  found,  by  a  series  of  experiments,  that  the  batra- 
chian  reptiles,  when  immersed  in  hot  water,  live  for  a  shorter  time  in 
proportion  as  the  temperature  of  the  water  is  higher ;  and  that  at 
1 08°  of  Fahrenheit  they  die  almost  instantaneously.  The  author  of 
the  present  paper  observes,  that  the  Extinction  of  life  in  these  cases  is 
owing  to  a  cause  of  a  more  immediately  dcMtructive  agency  than  the 
mere  suspension  of  respiration  :  he  finds  that  if  only  the  head  of  the 
animal  is  placed  under  water  of  120°,  the  animal  struggles,  but  soon 
ceases  to  move  5  but  if  the  spine  as  well  as  the  limbs  be  immersed, 
convulsions  supervene,  and  the  muscles  become  rigid  :  in  both  cases 
the  action  of  the  heart  continues.  If  one  of  the  limbs,  which  after  the 
extinction  of  sensibility  still  remains  flexible,  be  separated  from  the 
body,  and  placed  in  water  of  120°,  its  muscles  contract  and  become 
rigid ;  this  effect  taking  place  first  in  the  superficial,  and  next  in  the 
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deep  seated  muscles*  When  the  nerve,  separated  from  the  other 
parts,  was  alone  placed  in  hot  water,  the  muscles  were  not  affected : 
and  when  the  muscles  had  been  made  to  contract  by  hot  water,  they 
were  no  longer  capable  of  being  affected  by  irritations  applied  to  the 
nerve.  The  heart  removed  from  the  body,  and  placed  in  hot  water, 
gradually  contracted  and  remained  rigid.  Hence  the  author  concludes 
that  the  death  of  the  animal^  when  occasioned  by  the  sudden  applica- 
tion of  heat  to  the  surface,  is  not  owing  to  asphyxia,  but  to  a  posi- 
tive agency,  destroying  the  functions  of  the  nervous  and  muscular 
systems  5  the  muscles  of  involuntary  motion  being  affected  in  like 
manner  with  those  of  voluntary  motion. 

A  paper  was  read,  entitled  an  '^  Account  of  a  new  mode  of  pro- 
pelling Vessels."  By  Mr.  Wm.  Hale.  Communicated  by  Richard 
Penn,  Esq.  F.R.S. 

The  author  ascribes  the  want  of  success  which  has  hitherto  attend- 
ed all  attempts  to  propel  vessels  by  a  discharge  of  water  from 'the 
stern,  to  the  injudicious  plan  of  the  apparatus  employed,  and  not  to 
any  defect  in  the  principle  itself :  for  he  considers  that  the  reaction 
upon  the  vessel  from  which  a  volume  of  water  is  thrown,  depends  in 
no  degree  on  the  resistance  it  meets  with  from  the  medium  into 
which  it  is  ejected,  but  simply  upon  the  momentum  given  to  the  mass. 
The  author  proposes  to  accomplish  the  object  of  propelling  water  by 
means  of  an  instrument  having  the  form  of  an  eccentric  curve,  re- 
sembling the  spiral  of  Archimedes,  made  to  revolve  on  an  axis.  The 
resistance  offered  to  the  water  in  which  it  is  immersed  results  from 
the  different  distances  of  the  two  ends  of  the  spiral  propeller  from  the 
axis.  This  propeller  acts  in  a  box  having  also  a  somewhat  spiral 
form,  and  the  space  between  the  two  ends  of  the  spiral,  after  descri- 
bing one  turn,  is  open  to  allow  of  the  exit  of  the  water  driven  out 
by  the  propeller.  The  bottom  of  the  box  has  a  circular  aperture,  of 
which  the  radius  is  equal  to  the  distance  of  the  shorter  end  of  the 
propeller  from  the  axis.  The  water  within  this  circle  meets  with  no 
resistance  until  it  arrives  at  the  line  joining  the  two  extremities  of 
the  propeller,  when  it  is  immediately  acted  upon  by  the  eccentric 
curved  surface  of  the  propeller. 

A  paper  was  read,  entitled,  **  Additional  thoughts  on  the  use  of 
the  Ganglions  in  furnishing  Electricity  for  the  production  of  Animal 
Secretions."     By  Sir  Everard  Home^  Bart.,  F.R.S. 

The  author  considering  animal  heat  as  depending  on  the  ganglions, 
infers  from  the  analogy  of  the  structure  of  the  abdominal  ganglia  with 
the  electrical  organs  of  fishes,  that  animal  heat  arises  from  the  elec- 
tricity supplied  by  these  ganglions. 
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May  12. 

» 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

Captain  George  William  Manhy  was  elected  a  Fellow  of  tlie  So- 
ciety. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them  : — 

Royal  Astronomical  Society.  Notices  of  Proceedings.  Vol.  2.  Nos. 
2  and  3.  8vo. 

■  Charter  and  Bye-Laws,  1831.   12mo. 

— Presented  by  the  Society, 

The  Edinburgh  Journal  of  Science.  No.  8.  New  Series.  (April 
1831.)  Svo.— David  Breaostevy  LL.D.  F.R.S. 

Memoir  of  the  Life  and  Scientific  Labours  of  the  Rev.  William 
Gregor,  MA.  By  John  Ayrton  Paris,  M.D.  F.R.S.  8vo.— J.  G. 
Children^  Esq.  Sec.  R,S. 

Description  of  the  Skeleton  of  the  Fossil  Deer  of  Ireland,  Cervus 
Megaceros.  By  John  Hart,  Esq.  Second  Edition,  with  an  Ap- 
pendix. %^0.^-The  Author. 

A  Key  to  Bonnycastle's  Trigonometry,  Plane  and  Spherical ;  con- 
taining Solutions  to  all  the  Problems,  with  references.  Svo.  By 
Griffith  Davies,  Esq. — The  Author, 

Recueil  de  Planches  de  Petrifications  Remarquables.   Par  Leopold 
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de  Buch.  Premier  Cahier.  folio. — The  Auti 

A  paper  was  read,  **  On  a  peculiar  class  of  Acoustical  Figures ; 
and  on  certain  forms  assumed  by  groups  of  particles  upon  vibra- 
ting elastic  surfaces."  By  Michael  Faraday,  Esq.,  F.R.S.,  M.R.I., 
Corresponding  Member  of  the  Royal  Academy  of  Sciences  of  Paris, 
&c. 

When  elastic  plates  on  which  sand  has  been  strewed  are  thrown 
into  sonorous  vibrations,  the  grains  of  sand  arrange  themselves  in 
lines  which  indicate  the  quiescent  parts  of  the  plate,  and  have  been 
called  the  nodal  lines.  This  fact  was  discovered  by  Chladni,  who 
also  observed  that  the  minute  shavings  cut  by  the  edge  of  a  glass 
plate  from  the  hairs  of  the  violin  bow  employed  to  produce  the  vi- 
bration, collected  together  on  those  parts  of  the  plate  that  were 
most  violently  agitated,  that  is,  at  the  middle  of  the  lines  of  oscilla- 
tion, or  portions  into  which  the  plate  is  divided  by  the  nodal  lines. 
The  same  phenomenon  is  exhibited  by  lycopodium,  or  any  other 
very  light  and  finely  divided  powder.  This  subject  was  investi- 
gated by  M.  Savart,  who,  in  a  paper  read  to  the  Royal  Academy  of 
Sciences  at  Paris  in  the  year  1817,  endeavoured  to  account  for  this 
latter  class  of  phenomena  by  deducing  from  the  primary  divisions 
of  the  parts  of  vibrating  bodies,  certain  secondary  modes  of  divi- 
sion, comprising  parts  that  remain  horizontal  during  every  stage  of 
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the  vibration,  and  which  therefore  may  admit  of  the  settlement  there 
of  light  powders,  while  heavier  powders  can  be  stationary  only  at 
the  points  of  absolute  rest. 

This  explanation  not  appearing  to  the  author  to  be  satisfactoryj 
he  made  a  great  numberof  experiments,  which  are  detailed  at  length 
in  the  present  paper,  showing  that  the  immediate  cause  of  these 
motions  exists  in  the  surrounding  medium,  and  is  to  be  found  in 
the  currents  arising  from  the  mechanical  action  of  the  plate,  while 
vibrating  upon  that  portion  of  the  medium  which  is  in  contact  with 
the  plate.  These  currents  are  directed  from  the  quiescent  lines 
towards  those  parts  where  the  oscillation  is  the  greatest,  and  meet- 
ing from  opposite  sides  at  these  central  points^  thence  proceed  per- 
pendicularly from  the  vibrating  surface  to  a  certain  distance  $  and 
finally,  receding  from  each  other,  return  again  in  a  direction  to- 
wards the  nodal  lines.  The  combination  of  these  motions  consti- 
tutes vortices  carrying  with  them  any  light  particles  which  may  lie 
in  the  way  of  the  currents.  While  in  motion,  the  powders  sustained 
by  these  vortices  appear  in  the  form  of  clouds,  the  particles  of  which 
have  among  themselves  an  intestine  motion  of  revolution,  rising  in 
the  centre  of  the  heap,  and  rolling  down  again  on  the  outer  sides. 
The  powders  are  collected  in  the  same  situations  on  the  vibrating 
plate,  although  the  plate  may  be  considerably  inclined  to  the  hori- 
zon, and  remain  there  even  when  the  inclipation  is  so  great  as  to 
prevent  grains  of  sand  from  resting  on  the  nodal  lines.  A  piece  of 
gold  leaf  laid  upon  the  plate  was  raised  up  in  the  form  of  a  blister 
at  that  part  which  corresponded  with  the  centre  of  the  clouds,  even 
to  the  height  of  one-twelfth  of  an  inch. 

On  attaching  small  pieces  of  card  to  different  parts  of  the  surface 
of  the  vibrating  plate,  the  currents  of  air  are  modified  in  various 
ways,  as  shown  by  the  different  positions  of  the  clouds,  and  the  pro- 
duction of  partial  accumulations  of  the  powders.  When  a  tuning- 
fork  is  made  to  vibrate,  and  a  little  powder  of  lycoppdJum  is 
sprinkled  over  it,  the  powder  qoUects  into  clouds  on  the  middle  of 
the  upper  surface,  and  also  forms  heaps  along  its  sides,  exhibiting 
in  a  striking  manner  the  intestine  revolution  pf  their  particles.  These 
effects  are  also  well  illustrated  by  vibrating  men[ibrane^ ;  for  which 
purpose  a  piece  of  parchment  was  stretched,  and.  tied  while  moist 
over  the  mouth  of  a  funnel,  and  made  to  vibrate  by  means  of  a  horse- 
hair, having  a  knot  at  the  end,  passed  through  a  hole  in  the  centre 
of  the  parchment ;  the  hair  being  drawn  between  the  finger  and 
thumb,  to  which  a  little  powdered  rosin  was  previously  applied. 
The  phenomena  were  still  more  conspicuous  when  the  parchment 
was  made  to  vibrate  under  a  glass  plate  held  near  it.  When  the 
interval  between  the  membrane  and  the  glass  plate  was  very  small, 
the  whole  of  the  powder  was  sometimes  blown  out  at  the  edge,  in 
consequence  of  the  vibrating  membrane  acting  as  a  bellows. 

Reasoning  from  the  theory  which  the  author  had  framed  in  ex- 
planation of  these  phenomena,  he  conceived  that  if  the  currents 
were  weakened  by  placing  the  apparatus  in  rarefied  air,  they  would 
no  longer  be  capable  of  sustaining  the  light  powders,  which  would 
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then  be  collected,  like  the  hear^  powders  in  air,  at  the  nodal  lines* 
In  a  denser  medium,  such  as  water,  the  reverse  should  happen ;  the 
heavy  powders  should  be  carried  along  by  the  more  powerful  cur« 
rents  then  produced,  and  would  accumulate  in  the  vibrating  parts. 
All  these  conclusions  were  found  to  be  fully  verified  by  actual  ex- 
periment. 


May  19. 
JOHN  W.  LUBBOCK,  Esq.  M.A.,  V.P.  &  Treasurer,  in  the  Chair. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them  : — 

The  Astronomical  Remembrancer.  Proposed  by  Captain  W.  H. 
Smythy  R.N.^  F.R.S. :  exhibiting  the  Magnitude,  Declination^ 
Right  Ascension,  and  Passage  in  mean  time  over  the  Meridian, 
of  one  Hundred  of  the  Principal  Fixed  Stars. — Presented  by  G. 
DoUondy  Esq.  F.R.S. 

A  Narrative  of  a  Visit  to  the  Court  of  Sinde ;  a  Sketch  of  the  Hi- 
story of  Cutch^  from  its  first  connection  with  the  British  Govern- 
ment in  India  till  the  conclusion  of  the  Treaty  of  1819;  and  some 
Remarks  on  the  Medical  Topography  of  Bhooj.  By  James 
Burnes,  Esq.  8vo. — The  Author ;  through  Joseph  Hume,  Esq.  F.R.  S. 

Catalogue  of  the  Library  of  the  Royal  College  of  Surgeons  in  Lon- 
don. 8vo. — The  College. 

Catalogue  of  the  Contents  of  the  Museum  of  the  Royal  College  of 
Surgeons  in  London.  Part  III. :  comprehending  the  Human  and 
Comparative  Osteology.  4 to. — The  College. 

A  Cast  from  the  Marble  Bust  of  Michael  Faraday,  Esq.  F.R.S.  exe. 
cuted  by  £.  H.  Bailey,  R.A. — Richard  HoUier,  Esq. 

A  Portrait  of  Michael  Faraday,  Esq.  F.R.S.  engraved  by  Cousms 
from  the  Painting  by  Pickersgill. — Messrs.  Colnaghi  and  Son, 

A  paper  was  read,  entitled,  <<  A  Table  facilitating  the  Compu- 
tations relative  to  Suspension  Bridges."  By  Davies  Gilbert,  Esq. 
V.P.  R.S. 

The  table  here  communicated  is  supplementary  to  those  accom- 
panying the  paper  <<  On  the  Mathematical  Theory  of  Suspension 
Bridges,"  which  was  published  in  the  Philosophical  Transactions  for 
1826^  and  is  deduced  from  the  first  of  the  tables  there  given ;  but 
admits  of  a  far  more  ready  application  than  the  former  to  all  case^ 
of  practical  investigation.  It  consists  of  five  columns,  exhibiting 
respectively  the  deflections  or  versed  sines  of  the  curve ;  the  lengths 
of  the  chains ;  the  tension  at  the  middle  points,  or  apices  of  the 
curve ;  the  tensions  at  the  extremities  ;  and  the  angles  made  by  the 
chains  widi  th6  horizon  at  the  extremities. 

A  paper  was  read,  entitled,  ^^  Researches  in  Physical  Astro^ 
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The  Journal  of  the  Royal  Institution  of  Great  Britain.  No.  III. 
8vo. — Presented  by  the  Institution.  ' 

The  Edinburgh  New  Philosophical  Journal,  exhibiting  a  View  of 
the  progressive-  Discoveries  and  Improvements  in  Uie  Sciences 
and  the  Arts.  Conducted  by  Professor  Jameson.  Nos.  19  and  20. 
(Oct.  1830— March  1831.)  Syo.— Professor  Jameson,  F.R.S. 

The  Philosophical  Magazine  and  ^nnals  of  Philosophy.  No.  54. 
8vo. — TM  Editors. 

The  Englishman's  Magazine.    No.  I.    8vo. — The  Publishers. 

National  Portrait  Gallery.   Part  26. — The  Proprietors. 

Library  of  the  Fine  Arts,  or  Monthly  Repertory  of  Painting,  Sculp- 
ture, Architecture  and  Engraving.  Nos.  1--4.  8vo. — The  Pub- 
lisher. 

Two  Views  of  the  Clifton  Suspension  Bridge ;  proposed  to  be  erected 

'  according  to  the  Design,  and  under  the  Directions  of  1.  Brunei, 
Jun.  Civil  Engineer,  F.R.S. — /.  K.  Brunei,  Esq.  F.R.S. 

A  Portrait  of  the  late  Dr.  Thomas  Young,  F.R.S. ,  engraved  by 
Turner  froin  the  Painting  by  Sir  T.  Lawrence. — Mrs.  Young. 

Criteria  for  dAermining  in  which  Version  of  the  Holy  Scriptures 
the  original  Hebrew  Computation  of  Time  is  contained ;  with  the 
aeras  of  corruption.  By  J.  Cullimore,  M.R.S.L.  8vo. — The  Au- 
thor. 

A  Letter  to  the  Editor  of  the  Edinburgh  Review,  in  Answer  to  his 
Criticism  on  "  A  Journal  down  the  river  Maraiion,"  &c.— r'By  H. 
L  Maw,  Lieut.  R.N.  8vo. — The  Author, 

Die  Farben.  Entdeckungen  aus  dem  Gebiete  physikalischer  Farben- 
lehrc  durch  Versuche  dargethan.  Von  Dr.  Jacob  Roux.  Drittes 
Heflt.  Svp. — The  late  Author. 

A  paper  was  read,  "  On  the  Caves  and  Fissures  in  the  western 
district  of  the  Mendip  Hills."  By  the  Rev.  David  Williams,  A.M. 
F.G.S.,  Rector  of  the  parishes  of  Bleadon  and  Kingston-Seamoor, 
in  the  County  of  Somerset.  Communicated  bv  Davies  Gilbert,  Esq. 
V.P.R.S. 

[The  Abstract  will  be  given  in  No.  6.] 
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A  paper  was  read,  <<  On  the  Caves  and  Fissures  in  the  Western 
District  of  the  Mendip  HUls."  By  the  Rev.  David  Williams,  A.M. 
F.G.S.,  Rector  of  the  parishes  of  Bleadon  and  Kingston- Seamoor, 
in  the  County  of  Somerset.  Communicated  by  Davies  Gilbert,  Esq. 
V.P.R.S. 

The  first  cavern  described  in  this  paper  is  situated  at  Uphill,  at 
the  very  western  extremity  of  the  Mendip  Hills.  Its  present  en- 
trance is  about  midway  in  a  mural  face  of  transition  limestone, 
about  a  hundred  feet  high.  The  fissure  leading  into  it  is  nearly 
vertical^  and  was  discovered  by  some  quarry-men  casually  inter- 
secting it.  Some  bones  and  teeth  being  found  there,  the  author  was 
induced  to  pursue  the  exploration  of  the  fissure  -,  in  the  course  of 
which  he  discovered  bones  of  the  rhinoceros,  hyaena,  bear,  ox, 
horse,  hog,  fox,  polecat,  rat  and  mouse,  and  also  of  birds.  The  bones 
of  the  animals  of  the  larger  species  were  so  gnawed  and  splintered, 
and  evidently  of  such  ancient  fracture,  that  no  doubt  could  exist  of. 
the  cave  having  been  a  hyaena's  den,  similar  to  Kirkdale  and  Kent's 
Hole.  All  the  ancient  remains  were  found  in  the  upper  regions  of 
the  fissure,  and  were  so  firmly  imbedded  in  the  detritus,  as  not  to 
be  extracted  without  difficulty  with  the  pick-axe.  Further  on  he 
found  a  wet  tenacious  loam,  abounding  with  an  innumerable  quan- 
tity of  bones,  belonging  exclusively  to  birds.  After  working  six 
days  he  came  to  a  cavern,  ten  or  twelve  feet  high,  extending  about 
forty  feet  from  north  to  south,  and  varying  from  eight  to  twenty 
feet  from  east  to  west ,  the  Boor  of  which  was  covered  with  bones 
of  sheep:  and  on  digging  into  the  mud  and  sand  of  which  it  con- 
sisted, the  bones  of  sheep,  birds,  cuttle-fish,  and  foxes,  were  disco- 
vered. Some  fine  stalactites  depended  from  the  roof,  and  partial 
spots  of  stalagmite  appeared  on  the  floor.  In  a  fissure  that  branched 
from  the  mouth  of  the  main  entrance  there  were  found,  among  the 
sand,  a  piece  of  black  Roman  pottery,  and  two  coins,  one  of  Didius 
Julianus,  and  the  other  of  Julia  Mammsea,  together  with  bones  of 
sheep,  cuttle-fish,  foxes,  and  birds. 

The  author  considers  that  there  exist  evidences  of  the  operation 
of  water  at  three  distinct  periods  of  time :— the  first  indicated  by 
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the  bones  of  the  hyaena,  and  the  other  gnawed  bones  firmly  im- 
bedded in  the  diluvial  detritus  :  the  second,  when  sand  was  depo- 
sited by  the  sea  in  the  second  fissure,  that  washed  in  through  the 
vertical  chimney,  and  that  inundated  the  whole  valley  up  to  Glas- 
tonbury :  the  third  irruption  of  the  sea  occurring  within  these  fif- 
teen hundred  years,  and  choking  up  the  adit  from  the'level  by  which 
the  sheep  and  foxes  had  entered,  floating  in  the  bones  of  the  cuttle- 
fish, and  depositing  the  thin  crust  of  mud  which  covered  the  sand. 
The  coins  and  pottery  he  supposes  to  have  been  introduced  through 
this  entrance  from  the  level. 

The  author  next  gives  an  account  of  the  Hutton  caverns,  situated 
on  the  northern  escarpment  of  the  range,  commonly  called  Bleadon 
Hill.  This  cavern  had  been  discovered  some  time  ago  and  noticed 
by  Mr.  Catcott  in  his  <<  Treatise  on  the  Deluge :"  but  afterwards  it 
became  inaccessible  by  the  falling  in  of  the  roof  and  sides.  The 
author^  led  by  some  indications  of  pieces  of  ancient  bones  in  the 
rubbish  of  some  old  pits,  sought  for  this  cavern  by  sinking  a  shaft, 
and  succeeded  in  opening  into  it.  The  chambers  he  reached  are 
probably  the  western  extremity  of  a  very  extensive  range  of  ca^ 
verns,  occurring  in  a  region  bearing  marks  of  great  disturbance, 
abounding  in  chasms  and  fissures,  and  containing  a  great  number 
of  bones.  The  principal  of  those  discovered  belong  to  the  elephant, 
tiger^  hysena,  wol^  boar,  horse,  fbx,  hare,  rabbit,  rat,  mouse,  and 
bird.  No  trace  of  the  bones  of  the  ox  were  discovered  here,  al-* 
though  in  the  cave  at  Ban  well  Hill,  about  a  mile  distant,  they 
abound ;  while,  on  the  other  hand,  no  vestige  of  the  horse  is  met 
with. 

Among  the  remarkable  specimens  found  in  the  Hutton.  caverns 
were  the  milk-teeth  and  other  remains  of  a  calf  elephant  about  two 
years  old,  and  those  of  a  young  tiger  just  shedding  its  milk-teeth  ^ 
and  also  the  molares  of  a  young  horse  that  were  casting  their  coro- 
nary surfaces ; — the  remains  of  two  hysenas  of  the  extinct  species  ; 
and  two  or  three  balls  of  album  grsecuni. 

The  Banwell  caves,  lying  about  a  mile  to  the  east  of  Hutton,  are 
next  describe<l.  They  are  the  property  of  the  present  Bishop  of 
Bath  and  Wells  ;  and  contain  remains  of  the  bear,  wolf,  fbx,  deer, 
and  ox.  Of  the  bear  there  are  at  least  two  species  ;  one  of  which 
appears  to  be  the  Ursus  spekeus  of  Blumenbach,  and  must  have 
been  an  animal  of  immense  size  and  strength-.  These  remains  were, 
in  genera),  not  associated  according  to  the  animals  they  belonged 
to,  but  indiscriminately  dispersed :  thus  the  head  of  a  bear  lay  by  the 
femur  of  an  ox^  and  the  jaw  of  a  wolf  lay  by  the  antler  of  s^  deer. 
Hence  the  author  infers  that  these  bones,  after  accumulating  for 
ages,  were  carried  in  by  a  tumultuous  rush  of  waters,  and  mingled 
together  before  their  final  deposition.  He  concludes  that  the  se- 
veral animals  whose  remains  are  deposited  in  the  Banwell  and  Bur- 
lington caves  belonged  to  a  very  difierent  age  and  fieriod  from 
those  found  at  Hutton  and  Uphill. 

Ap  account  is  also  given  of  two  caves  at  Barrington  Coomb, 
lying  about  six  miles  to  the  east  of  Banwell,  in  one  of  which,  though 
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similar  in  appearance  to  the  caves  already  described,  no  ante- 
diluvian remains  of  animals  have  been  found.  Several  human 
skeletons,  and  flint  knives  and  celts,  were  discovered  there  by  Mr. 
Williams  ;  from  which  it  has  been  inferred  that  it  had  formerly  been 
used  as  a  burying-ground.  In  the  upper  caverns,  remains  of  the  bear, 
elk  and  polecat,  were  discovered ;  the  two  former  evidently  of  the 
extinct  species. 
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HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

The  Hon.  Frederick  de  Roos,  and  Edward  Coleman,  Esq.,  were 
elected  Fellows  of  the  Society. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them  : — 

Transactions  of  the  Cambridge  Philosophical  Society.     Vol.  3, 

Part  3  5  and  Vol.  4?,  Part  1.  4to. — Presented  by  the  Society, 
Zoological  Society. — Report  at  the  Anniversary  Meeting,  1831. 
Notices  of  Proceedings  (March  8  to  May  10, 

1831).  8vo The  Society. 

Yorkshire  Philosophical  Society. — Annual  Report  for  1830.  8vo. 

— The  Society, 
Astronomical  Observations  made  at  the   Radclifie  Observatory, 

Oxford  ;  from  April  30,  1830,  to  April  30,  1831.    By  Professor 

Rigaud,  F.R.S.,  folio  M^.^The  Radcliffe  Trustees. 
Astronomical  Observations  made  at  the  Observatory  of  Cambridge. 

By  G.  B.  Airy,  M.A.  Vol.  3:  1830.  4to.— Pro/^wor  Airy. 
A  new  illustrated  Road  Book  of  the  Route  from  London  to  Naples^ 

containing  Twenty-four  highly  finished  Views.    Part  1 .    London 

to  Paris.    By  W.  Brockedon,  Esq.  8vo. — The  Author, 
A  Volume  containing  various  Documents,  and  a  Lecture,  relative 

to  the  Prevention  of  Shipwreck ;  and  an  Essay  on  the  Extinction 

and  Prevention  of  destructive  Fires.   By  Captain  G.  W.  Manby. 

8vo. — The  Author, 
Nuovo  Desideratum  di  Chine  Vere  e  di  Specie  Affini,  di  V.  L.  Brera, 

M.D.  ^io,— The  Author, 
The  Valley  of  Gosau  in  the  Salzburgh  Alps ;  drawn  from  Nature, 

and  on  Stone,  by  Charlotte  Murchison.    (Two  impressions.) — 

Mrs.  Murchison, 
A  Portrait  Sketch  of  Frederick  Albert  Winsor,  Originator  of  Public 

Gas  Lighting,  and  Founder  of  the  first  established  Gas  Light 

Companies  in  England  and  in  France. — F.  A.  Winsor,  Esq, 

A  paper  was  read,  entitled  "  Researches  in  Physical  Astronomy." 
By  J.  \V.  Lubbock,  Esq.,  V.P.  and  Treasurer  of  the  Royal  Society. 

The  author  extends,  in  the  present  paper,  the  equations  he  ha& 
already  given  for  determining  the  planetary  inequalities,  as  far  as  the 
terms  depending  on  the  squares  and  products  of  the  eccentricities,  to 
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the  terras  depending  on  the  cubes  of  the  eccentricities  and  quantities 
of  that  order,  which  he  does  by  means  of  a  table,  similar  to  the  one 
given  in  his  lunar  theory  5  and  applies  them  particularly  to  the  deter- 
mination of  the  great  inequality  of  Jupiter,  or  at  least  such  part  of  it  as 
depends  on  the  first  power  of  the  disturbing  force.  That  part  which 
depends  on  the  square  of  the  disturbing  force  may,  he  thinks,  be  most 
easily  calculated  by  the  methods  given  in  his  lunar  theory.  He  re- 
commends it  as  particularly  convenient  to  designate  the  arguments  of 
the  planetary  disturbances  by  indices.  The  bulk  of  the  paper  is  oc- 
cupied by  the  tables,  and  by  examples  demonstrating  their  use. 

A  paper  was  read,  "  On  the  Theory  of  the  Elliptic  Transcendents." 
By  James  Ivory,  A.M.,  F.R.S.,  &c. 

Fagnani  discovered  that  the  two  arcs  of  the  periphery  of  a  given 
ellipse  may  be  determined  in  many  ways,  so  that  their  difierence  shall 
be  equal  to  an  assignable  straight  line  ;  and  proved  that  any  arc  of 
a  lemniscate,  like  that  of  a  circle,  may  be  multiplified  any  number 
of  times,  or  raay  be  subdivided  into  any  number  of  equal  parts,  by 
finite  algebraic  equations.  What  he  had  accomplished  with  respect 
to  the  arcs  of  the  lemniscates,  which  are  expressed  by  a  particular 
elliptic  integral,  Euler  extended  to  all  transcendents  of  the  same  class. 
Landen  showed  that  the  arcs  of  the  hyperbola  may  be  reduced,  by  a 
proper  transformation,  to  those  of  an  ellipse.  Lagrange  furnished  us 
with  a  general  method  for  changing  an  elliptic  function  into  another 
having  a  different  modulus ;  a  process  which  greatly  facilitates  the 
numerical  calculation  of  this  class  of  integrals.  Legendre  distributed 
the  elliptic  functions  into  distinct  classes,  and  reduced  them  to  a  re- 
gular theory,  developing  many  of  their  properties  which  were  before 
unknown,  and  introducing  many  important  additions  and  improve- 
ments in  the  theory.  Mr.  Abel  of  Christiana  happily  conceived  the 
idea  of  expressing  the  amplitude  of  an  elliptic  function  in  terms  of 
the  function  itself,  which  led  to  the  discovery  of  many  new  and  useful 
properties.  Mr.  Jacobi  proved,  by  a  different  method,  that  an  elliptic 
function  may  be  transformed  in  innumerable  ways  into  another  similar 
function,  to  which  it  bears  constantly  th^same  proportion.  But  his 
demonstrations  require  long  and  complicated  calculations  }  and  the 
train  of  deductions  he  pursues  does  not  lead  naturally  to  the  truths 
which  are  proved,  nor  does  it  present  in  a  connected  view  all  the 
conclusions  which  the  theory  embraces.  The  author  of  the  present 
paper  gives  a  comprehensive  view  of  the  theory  in  its  full  extent,  and 
deduces  all  the  connected  truths  from  the  same  principle.  He  finds 
that  the  sines  or  cosines  of  the  amplitudes,  used  in  the  transformations, 
are  analogous  to  the  sines  or  cosines  of  two  circular  arcs,  one  of  which 
is  a  multiple  of  the  other ;  so  that  the  former  quantities  are  changed 
into  the  latter  when  the  modulus  is  supposed  to  vanish  in  the  alge- 
braic expression.  Hence  he  is  enabled  to  transfer  to  the  elliptic 
transcendents  the  same  methods  of  investigation  that  succeed  in  the 
circle  :  a  procedure  which  renders  the  demonstrations  considerably 
shorter,  and  which  removes  most  of  the  difficulties,  in  consequence  oi 
the  close  analogy  that  subsists  between  the  two  cases* 
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A  paper  was  read,  entitled,  "  An  Experimental  Investigation  of  the 
Phenomena  of  Endosmose  and  Exosmose."  By  William  Ritchie,  Esq., 
M.A.,  F.R.S.,  Professor  of  Natural  Philosophy  in  the  Royal  Institu- 
tion of  Great  Britain. 

M.  Porret  had,  in  the  year  1816,  announced  the  discovery,  that  if  a 
vessel  containing  water  be  divided  into  two  compartments  by  a  dia- 
phragm of  bladder,  and  placed  in  the  voltaic  circuit,  the  water  would 
rise  on  the  negative  side  above  its  level  in  the  positive  compartment. 
M.  Dutrochet  discovered,  that  if  alcohol  be  placed  in  one  of  the  cham- 
bers, and  water  in  the  other,  without  employing  the  voltaic  battery, 
the  water  will  percolate  through  the  bladder,  and  the  fluid  will  rise  in 
the  chamber  containing  the  alcohol :  an  action  to  which  he  gave  the 
names  of  Endosmose  and  Exosmose,  according  to  its  direction  with 
regard  to  the  side  of  the  membrane  considered ;  comparing  its  two 
sides  to  those  of  a  Leyden  jar  in  opposite  electrical  states.  This 
electrical  theory  has  been  combated  by  M.  Poisson  :  but  the  true  expla- 
nation of  this  singular  phenomenon  does  not  appear  to  have  been  yet 
given. 

llie  experiments  of  the  author,  of  which  an  account  is  given  in  this 
paper,  were  made  with  a  glass  tube,  about  an  inch  in  diameter,  one 
end  being  drawn  out  into  a  slender  tube  of  the  interior  diameter  of 
one  eighth  of  an  inch,  and  having  a  piece  of  bladder  tied  over  the 
other  end.  When  this  Endosmometer,  as  it  has  been  called,  is  by  means 
of  a  small  funnel  introduced  into  the  narrow  end  filled  with  alcohol, 
and  immersed  in  water,  the  water  penetrates  through  the  blad- 
der, and  the  spirit  rises  rapidly  in  the  narrow  stem.  The  author 
found  on  trial  that  this  action  was  apparently  not  affected  by  a  pow- 
erful current  of  voltaic  electricity  passed  through  the  bladder,  by  in- 
troducing positive  and  negative  wires  on  both  sides  of  it.  On  sub- 
stituting a  strong  solution  of  sulphate  of  zinc  for  the  alcohol,  the  same 
negative  result  was  obtained. 

The  author  considers  the  action  of  the  animal  membrane  to  be  the 
consequence  of  its  strong  attraction  for  water,  an  attraction  to  which 
it  owes  its  hygrometric  properties  :  while,  on  the  other  hand,  the 
membrane  has  no  attraction  for  alcohol,  which  has  itself  a  powerful 
attraction  for  water.  The  water,  therefore,  finds  its  way  easily  through 
the  membrane,  and  uniting  with  the  alcohol,  is  carried  off  by  it,  and 
diffused  through  the  liquid,  making  room  for  the  other  portions  that 
successively  come  over.  Whalebone  and  quills  have  similar  hygro- 
metric properties,  and  may  be  substituted  for  membranes  with  the 
same  effect.  All  substances  readily  soluble  in  water  give  rise  to  the 
phenomena  of  endosmose,  on  the  same  principle  as  alcohol,  such  as 
gum,  sugar,  and  salts.  The  phenomenon  bears  a  striking  resem- 
blance to  the  rise  of  the  sap  in  the  capillary  vessels  of  plants,  both 
being  probably  dependent  on  the  same  principle  ^  the  filamentous 
texture  of  the  roots  performing  the  function  of  the  membrane,  and 
the  contained  sap  that  of  the  attractive  fluid  ^  by  the  agency  of  which 
that  external  moisture  of  the  earth  is  imbibed  and  raised  into  the 
interior  of  the  plant. 

r2 
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June  16. 

JOHN  W.  LUBBOCK,  Esq.,  V.P.  and  Treasurer, 

succeeded  by 
HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

Griffith  Davis,  Esq.  was  elected  a  Fellow  of  the  Society. 

The  following  Presents  were  received,  and  thanks  ordered  for 
them  : — 

Trigonometrical  Survey  of  Great  Britain  and  Ireland.—- Sheets  41 
and  54!  ( Parts  of  Carmarthenshire,  Worcestershire,  and  Warwick- 
shire J  .   5  Maps, — Presented  by  the  Hon,  Board  of  Ordnance. 

Proceeaings  of  the  Geological  Society.  No.  21.  8vo. —  The  Society, 

A  Treatise  on  Algebra.  By  the  Rev.  George  Peacock,  M.  A.,  F.R.S. 
Svo. — The  Author, 

On  the  Health  of  the  Royal  Navy,  at  the  End  of  the  18th  and  Be- 
ginning of  the  19th  Century :  with  Practical  Illustrations.  By 
Sir  Gilbert  Blane,  Bt.  F.R.S.  Svo.— TAe  Author. 

Reflections  on  the  present  Crisis  of  Public  Affairs ;  with  an  Enquiry 
into  the  Causes  and  Remedies  of  the  existing  Clamours,  and 
alledged  Grievances  of  the  Country.  By  Sir  Gilbert  Blane,  Bt. 
F.R.S.   S\o,—The  Author. 

Catalogue  of  Oriental  Manuscripts  purchased  at  Aleppo,  Damascus, 
Cairo,  and  Constantinople,  by  the  assistance  and  recommendation 
of  the  late  Mr.  J.  L.  Burckhardt.  4to. — John  LeCy  LL.D.^  F.R.S, 

Synopsis  Reptilium  -,  or  Short  Descriptions  of  the  Species  of  Rep- 
tiles.   By  John  E.  Gray,  Esq.  Svo. — The  Author, 

An  engraved  Portrait  of  John  Taylor,  Esq.  F.R.S.  Engraved  by 
Turner  from  the  Painting  by  Sir  Thomas  Lawrence. — Mrs,  Taylor, 

A  Lithographic  Portrait  of  Major-Gen.  Hardwicke,  F.R.S.  From 
the  Pamting  by  Lucas. — John  E.  Gray,  Esq, 

M^moire  sur  la  Propagation  du  Mouvement  dans  les  Milieux  £las- 
tiques.  Par  M.  Poisson.  4to. — Baron  Poisson,  For,  Memb.  R.S* 

M6moire  sur  le  Mouvement  de  deux  Fluides  £lastiques  superposes. 
Par  M.  Poisson.   4?to. — The  Author, 

e 

Aminnelse-Tal  ofrer  Kongl.  Vetenskaps-Academiens  Framlidne 
Ledamot,  Herr  Adolf  Murray,  M.D.  Af  dess  Ledamot  Erik 
Gadelius,  M.D.  Svo. — The  Author. 

Tal  om  Sveriges  naturf orhallnden  och  om  den  inflytelse  de  aga  pa 
dess  naringar  och  slojder.  Al  Carl  Arosenius.  Svo. — The  Author. 

A  paper  was  read,  "  On  the  Tides  in  the  Port  of  London."  By 
J.  W.  Lubbock,  Esq.,  V.P.,  and  Treas.  R.  S. 

This  paper  contains  a  discussion  of  observations  of  the  tides 
made  at  the  London  Docks,  and  registered  in  various  Tables,  showing 
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the  time  and  height  of  high  water,  not  only  at  difTerent  periods  of 
the  moon's  age,  but  also  for  the  different  months  of  the  year,  for 
every  minute  of  the  moon's  parallax,  and  for  every  three  degrees  of 
her  declination.  The  tables  themselves  were  registered  by  Mr. 
Dessiou  of  the  Admiralty :  but  the  arrangement  of  the  tables  and 
the  methods  employed  are  due  to  the  author.  The  tides  in  the  river 
Thames  are  extremely  regular  3  and  as  the  rise  is  considerable,  the 
observations  on  them  are  easily  made.  Those  at  the  London  Docks 
present  an  uninterrupted  series  from  the  opening  of  the  Docks  in 
1804  to  the  present  time :  which  is  more  extensive  than  any  extant, 
with  the  exception  only  of  that  made  at  Brest  by  order  of  the  French 
Government.  Some  observations  are  also  given  of  the  tides  made  du- 
ring one  year  at  the  East  India  Docks,  under  the  superintendence 
of  Captain  Eastfield,  and  which  were  undertaken  at  the  suggestion 
of  the  author,  and  made  with  extreme  care. 

The  author  gives  an  account  of  the  mode  by  which  the  several 
tables  were  constructed }  and  enters  at  length  mto  the  various  ma- 
thematical considerations  which  the  subject  involves. 

The  author  was  enabled,  by  the  kindness  of  the  Chairman  and 
Directors  of  the  London  Dock  Company,  to  present  to  the  Society 
the  books  containing  the  complete  series  of  original  observations  on 
the  tides  referred  to  in  this  paper. 

A  paper  was  read,  « On  the  Friction  of  Fluids."  By  George 
Rennie,  Esq.,  V.P.R.S. 

The  object  of  the  author  in  this  paper  is  to  trace  the  relation  sub- 
sisting between  the  different  quantities  of  water  discharged  by 
orifices  and  tubes,  and  the  retardations  arising  from  the  friction  of 
the  fluid.  The  results  of  the  experiments  hitherto  made  with  a 
view  of  ascertaining  the  effects  of  the  friction  attending  the  mutual 
motion  of  solids  and  fluids,  are  exceedingly  discordant,  and  there- 
fore undeserving  of  confidence.  Whether,  for  example,  the  retarda- 
tion from  friction  be  proportional  to  the  surfaces,  or  to  the  velo- 
cities, are  points  by  no  means  satisfactorily  determined. 

The  experiments  of  the  author  were  designed  to  measure  the  re- 
tardations experienced  by  solids  moving  in  fluids  at  rest ;  and  of 
fluids  moving  over  solids.  For  this  purpose,  he  employed  a  cylinder 
of  wood,  about  eleven  inches  in  diameter  and  two  feet  in  length, 
traversed  by  an  iron  axle,  upon  the  upper  part  of  which  a  small 
pulley  was  fixed.  A  fine  flexible  silken  cord  was  wound  round  the 
pulley,  at  one  end,  and  had  a  weight  attached  to  the  other  end.  A 
frame  was  provided,  allowing  the  apparatus  to  slide  up  and  down  3 
and  the  cylinder  to  be  immersed  at  various  depths  into  the  river 
Thames.  When  the  velocities  were  small,  the  retardation  was  found 
to  be  nearly  as  the  surface  :  but  with  great  velocities  it  appears  to 
have  but  little  relation  to  the  extent  of  the  surface  immersed.  The 
resistances  of  iron  discs  and  wooden  globes  revolving  in  water  were 
found  to  be  as  the  squares  of  the  velocities. 

From  the  experiments  made  on  the  quantities  of  water  discharged 
by  orifices  of  different  shapes  and  sizes  from  vessels  kept  constantly 
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full,  the  autlior  concludes,  that  they  are  in  the  ratio  of  the  areas  of 
the  orifices,  independently  of  their  shape ;  and  nearly  as  the  square 
roots  of  the  heights.  In  pipes  bent  at  various  angles  the  retarda- 
tion occasioned  by  the  flexure  was  not  in  proportion  to  their  num- 
ber. 

A  paper  was  read,  <<  On  the  Sources  and  Nature  of  the  Powers  on 
which  the  Circulation  of  the  Blood  depends."  By  A.  P.  W.  Philip, 
M.D.  F.R.S.  L.  &  Ed. 

In  the  first  part  of  this  paper  the  author  discusses  the  opinions 
which  ascribe  the  powers  that  maintain  the  circulation  in  the  veins 
to  the  elasticity  of  the  heart,  the  resilience  of  the  lungs,  and  the 
dilatation  of  the  thoracic  cavity  in  the  act  of  inspiration.  He  shows 
experimentally  that  the  circulation  continues  unimpaired  when  all 
those  causes  have  ceased  to  operate ;  and  that  the  very  structure  of 
the  veins,  the  coats  of  which  are  so  pliable  as  to  collapse  by  their 
own  weight,  when  empty,  renders  it  impossible  that  the  motion  of 
the  blood  could  be  maintained  in  them  by  any  cause  corresponding 
to  a  power  of  suction  in  the  heart. 

The  latter  part  of  the  paper  is  occupied  by  an  inquiry  into  the 
sources  and  nature  of  the  powers  which  really  support  the  circula- 
tion of  the  blood.  The  capillaries,  he  observes,  maintain  the  mo- 
tion of  their  blood  long  after  the  heart  has  ceased  to  beat ;  this 
motion  not  being  immediately  affected  even  by  the  entire  removal 
of  the  heart;  but  being  accelerated,  retarded,  or  arrested,  according 
as  the  action  of  the  capillaries  is  increased,  impaired,  or  destroyed, 
by  agents  of  which  the  operation  is  wholly  confined  to  the  vessels 
themselves.  As  the  destruction  of  the  heart  does  not  immediately 
influence  the  motion  of  the  blood  in  the  capillaries,  so  the  action  of 
this  organ,  when  in  full  vigour,  can  produce  no  motion  of  the  blood  in 
the  capillaries,  when  these  vessels  are  themselves  deprived  of  power. 
Experiments  are  related  with  the  view  of  proving  that  the  arteries 
and  veins,  and  more  particularly  the  latter,  are  also  capable  of  car- 
rying on  the  blood  they  contain^  even  in  opposition  to  the  force  of 
gravitation,  with  the  greatest  ease,  and  without  the  aid  of  any  ex- 
traneous power.  With  regard  to  the  nature  of  the  power  exerted 
by  the  blood-vessels,  the  author  shows  that  the  capillaries  are  as 
readily  influenced  by  stimulants  and  by  sedatives,  as  the  heart  itself; 
and  that  the  arteries  and  veins  may  also  be  made  to  obey  the  action 
of  stimulants  3  and  further,  that  the  power  of  the  vessels  bears  the 
same  relation  to  the  nervous  system  as  that  of  the  heart,  which  is 
peculiar,  and  very  different  from  the  relation  subsisting  between 
that  system  and  the  muscles  of  voluntary  motion.  From  the  whole 
of  the  facts  and  experiments  stated  in  this  paper,  the  author  de- 
duces the  conclusions,  that  the  circulation  is  maintained  by  the 
combined  power  of  the  heart  and  blood-vessels,  and  that  the  power 
of  both  is  a  muscular  power. 

A  paper  was  read,  entitled,  <<  A  critical  and  experimental  In- 
quiry into  the  Relations  subsisting  between  Nerve  and  Muscle.''  By 
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Wm.  Charles  Henry,  M.D.,  Physician  to  the  Manchester  Royal 
Infirmary.    Communicated  by  Wm.  Henry,  M.D.,  F.R.S. 

It  has  long  been  a  subject  of  controversy  among  physiologists 
whether  muscular  contraction  is  the  immediate  consequence  of  the 
action  of  a  stimulus  on  the  muscular  fibre^  or  whether  it  is  neces- 
sarily dependent  on  a  change  taking  place  in  the  nerve  distributed 
to  the  muscle,  and  excited  by  the  stimulus.  This  question,  the 
author  observes,  is  one  which^  from  its  very  nature,  is  incapable  of 
a  direct  solution,  because  the  intimate  connection  of  nervous  fibres 
with  every  part  of  the  muscles  renders  it  impossible  to  distinguish 
on  which  of  these  classes  of  textures  the  impression  of  the  stimulus 
is  primarily  made,  'llie  continuance  of  the  motions  of  the  heart 
after  the  destruction  of  the  brain  and  spinal  cord,  and  even  after  the 
entire  removal  of  the  heart  from  the  body,  has  been  adduced  as 
an  argument  of  the  independence  of  the  contractile  property  of  the 
muscular  fibre :  but  this  argument  the  author  considers  as  incon- 
clusive, because  the  nervous  fibres  remaining  in  the  heart,  and 
expanded  on  the  interior  of  its  cavities,  may  still  be  capable  of  per- 
forming their  usual  functions,  and  act  as  the  medium  of  excitation 
to  the  muscular  fibres  :  an  hypothesis  strongly  supported  by  the 
analogy  of  the  voluntary  muscles,  which,  though  usually  excited  to 
action  by  changes  taking  place  in  the  central  portions  of  the  ner- 
vous system,  may  yet,  when  removed  from  this  influence,  be  made 
to  contract  by  irritations  applied  to  the  trunks  of  the  nerves  that 
supply  them. 

As  narcotic  poisons  act  exclusively  upon  the  nervous  system,  the 
author  conceived  that  they  might  afford  the  means  of  eliminating 
the  action  of  the  nerves,  and  thus  enable  us  to  discover  what  share 
they  contribute  towards  muscular  contraction.  On  applying  the 
empyreumatic  oil  of  tobacco,  or  the  hydrocyanic  acid,  to  the  sciatic 
nerves  of  a  rabbit,  he  found  that  the  functions  of  that  part  of  the 
nerve  which  was  in  contact  with  the  poison  was  destroyed,  and  that 
irritations  applied  to  that  part  no  longer  excited  contractions  in  the 
muscles.  But  when  the  portion  which  had  been  so  affected  was 
cut  off,  and  the  galvanic  wire  applied  to  that  extremity  of  the  nerves 
which  remained  attached  to  the  muscle,  contractions  were  produced. 
Similar  results  were  obtained  when  the  poison  was  applied  directly 
to  the  brain.  When,  on  the  other  hand,  the  poison  was  applied 
to  mucous  surfaces  so  as  rapidly  to  extinguish  life,  the  muscles 
throughout  the  whole  body  were  paralysed  and  lost  all  capability  of 
being  excited  to  contraction. 

The  inefficacy  of  opium  applied  to  the  cardiac  nerves  in  arresting  ' 
the  motions  of  the  heart  has  often  been  alleged  as  a  proof  that  those 
motions  are  independent  of  the  nerves.  But  the  author  found  on 
trial  that  a  solution  of  opium  injected  into  the  cavities  of  the  heart, 
or  introduced  into  the  intestine,  immediately  arrested  the  muscular 
actions  of  these  organs. 

These  phenomena  appear  to  the  author  to  accord  best  with  the 
hypothesis  that  the  immediate  antecedent  of  the  contractions  of  the 
muscular  fibre  is  a  change  in  the  ultimate  nervous  filament  distri- 
buted to  that  fibre. 
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A  paper  was  read,  entitled^  <<  Experiments  on  the  Length  of  the 
Seconds'  Pendulum ;  made  at  the  Royal  Observatory  at  Greenwich/' 
By  Captain  Edward  Sabine^  of  the  Royal  Regiment  of  Artillery, 
F.R.S. 

The  experiments  described  in  this  paper  were  made  with  the 
original  convertible  pendulum  constructed  by  Capt.  Kater,  and  em- 
ployed by  the  author  in  Portland  Place,  in  the  year  1817 ;  except  that 
the  tail  pieces  were  removed,  and  the  moveable  weight  dispensed 
with  :  and  they  were  made  on  the  vacuum  apparatus  established  in 
the  south-west  angle  of  the  Pendulum-room,  the  place  assigned  for 
it  by  the  Astronomer  Royal.  Having  had  reason  to  suspect  that  the 
retardation  of  the  vibrations  of  the  pendulum  performed  in  circular 
arcs,  when  the  weight  was  above^  was  greater  than  that  assigned  by 
the  formula  commonly  employed,  the  author  first  investigates  the 
correction  necessary  to  be  applied  from  this  cause.  He  next  as* 
certains  the  reduction  to  a  vacuum  for  the  small  residue  of  air 
which  the  apparatus  still  contained,  or  for  the  small  portion  which 
may  have  introduced  itself  by  leakage.  The  alteration  of  rate  for 
each  degree  of  Fahrenheit  is  then  determined  to  be  0.441,  a  quan- 
tity almost  exactly  the  same  as  that  which  was  deduced  from  a 
former  inquiry.  The  result  of  the  present  inquiry  is,  that  the  vibra- 
tions of  Captain  Kater's  pendulum,  which  at  57^  were  found  to  be 
86069.1  are  at  62"",  86066.9.  At  this  latter  temperature,  the  length 
of  the  seconds  pendulum,  in  vacuo,  would  be  39.13734  inches. 
Tabular  details  of  the  experiments  accompany  the  paper. 

A  paper  was  read,  <'  On  recrossed  Vision';  being  the  Description 
of  a  distinct  Tribe  of  ocular  Phenomena,  supplementary  to  a  Rati- 
onale of  the  Laws  of  cerebral  Vision,  recently  published."  By  John 
Fearn,  Esq.    Communicated  by  Captain  John  Grover,  F.R.S. 

The  phenomena  described  m  this  paper,  and  which  the  author 
designates  those  of  recrossed  vision^  are  cases  in  which  objects  placed 
between  and  very  near  the  eye,  such  as  the  two  sides  of  the  nose, 
appear  on  opposite  sides  of  the  sphere  of  vision  :  the  object  on  the 
right  side  of  the  nose  being  seen  to  the  left  by  the  right  eye,  and 
that  which  is  on  the  left  of  the  nose  being  seen  to  the  right  by  the 
left  eye.  These  and  other  phenomena  illustrative  of  the  well-known 
law  by  which  we  estimate  the  position  of  objects  with  relation  to 
the  eye  to  be  in  a  line  drawn  from  its  image  in  the  retina  through 
the  centre  of  the  eye,  are  considered  by  the  author  as  requiring 
further  explanation.  Not  satisfied  with  the  theory  of  Berkeley,  that 
the  mind  is  guided  by  the  perceptions  received  from  the  sense  of 
touch,  in  interpreting  the  signs  furnished  us  by  the  sight,  the  author 
proposes  to  explain  these  phenomena  by  an  hypothesis  of  his  own, 
which  he  states  in  the  following  words.  <<  Over  and  above  the  gift 
of  two  external  or  cranial  eyes,  man  has  been  by  his  adorable 
Creator  endowed  with  an  internal  cerebral  organ,  which  performs 
the  office  of  a  third  ei/e,  by  being  the  common  recipient  of  impres- 
sions propagated  either  from  one,  or  both. of  the  external  eyes ;  and 
the  mind,  in  her  chamber  of  percipience^  steers  with  regard  to  ex- 
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ternal  objects  by  the  same  principle  on  which  the  mariner  steers  by 
his  compass.  Thus  the  two  cranial  eyes  are  analogous,  in  principle 
and  situation,  to  two  magnetic  compasses  placed  upon  a  ship's  deck; 
while  the  third,  or  cerebral  eye,  corresponds  to  another  compass 
placed  in  the  cabin  below ;  and  the  mind,  situated  like  the  captain- 
mariner  in  his  cabin,  knows,  from  consulting  the  cerebral  eye,  on 
what  point  of  direction  the  body  is  steering ;  although  the  mind  no 
more  perceives  either  any  external  object^  nor  yet  any  image  in  the 
cranisu  eye,  than  the  mariner  perceives  (even  in  the  vulgar  sense 
of  the  word  perceiving)  the  far-off  land,  or  haven,  towards  which  he 
is  surely  making  his  way." 

A  paper  was  read,  *^  On  the  Thermostat  .or  Heat  Governor,  a 
self-acting  physical  Apparatus  for  regulating  Temperature  3"  con- 
structed by  Andrew  Ure,  M.D.,  F.R.S, 

The  principle  of  the  instrument  here  described  is  the  unequal 
expansion  of  different  metals  by  heat.  A  bar  of  zinc,  alloyed  with 
four  or  five  per  cent,  of  copper,  and  one  of  tin,  about  an  inch  in 
breadth,  one  quarter  of  an  inch  thick,  and  two  feet  long,  is  firmly 
and  closely  riveted  along  its  face  to  the  face  of  a  similar  bar  of 
steel  of  about  one  third  in  thickness.  The  product  of  the  rigidity 
and  strength  should  be  nearly  the  same,  so  tnat  the  texture  of  each 
may  pretty  equally  resist  the  strains  of  flexure.  Twelve  such  com- 
pound bars  are  united  in  pairs  by  a  hinge  joint  at  each  of  their  ends ; 
having  the  zinc  or  alloy  bars  fronting  one  another.  At  ordinary 
temperatures  these  bars  will  be  parallel,  and  nearly  in  contact ;  but 
when  heated,  they  bend  outwards,  receding  from  each  other  at  their 
middle  parts,  like  two  bows  tied  together  at  their  ends.  When  a 
more  considerable  expansion  is  wanted,  a  series  of  such  bars  is  laid 
one  over  the  other.  The  movement  thus  resulting  is  applied  by  the 
author  in  various  ways  to  regulate  the  opening  of  dampers,  letting 
in  either  cold  air  or  cold  water,  or  closing  the  draught  of  a  fire- 
place, as  the  case  may  be.  He  proposes  its  employment  to  regu- 
late the  safety  valves  of  steam  boilers,  as  working  with  more  cer- 
tainty than  the  common  expedients. 

A  paper  was  read,  <<  On  the  Determination  of  the  Thickness  of 
solid  Substances,  not  otherwise  measurable,  by  Magnetic  Devia- 
tions." By  the  Rev.  William  Scoresby,  F.R.S.  Lend.  &  Edin. 
Corresponding  Member  of  the  Royal  Academy  of  Sciences  of  Paris, 
&c. 

In  the  first  part  of  this  paper,  the  author  states  the  results  of  a 
series  of  experiments  undertaken  by  him  with  the  view  of  ascertain- 
ing whether  all  bodies  are  equally  and  uniformly  permeable  to  the 
magnetic  influence.  Out  of  a  great  number  of  substances  not  ferrugi- 
nous, but  of  various  qualities,  thickness,  and  solidity,  which  were 
subjected  to  trial,  no  instance  occurred  of  their  ofiering  any  per- 
ceptible obstruction  to  the  action  of  a  magnet  on  a  compass,  when 
interposed  between  them.  No  interruption  to  this  action  occurred 
even  when  the  intervening  bodies  were  iron  ores,  of  which  several 
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were  tried,  excepting  in  one  or  two  cases  in  which  the  ore  was  found 
to  be  itself  magnetic.  Hence  the  author  was  led  to  conceive  that 
an  accurate  estimation  of  the  magnetic  influence  transmitted  through 
solid  substances,  might  afford  an  excellent  mode  of  ascertaining  the 
thickness  of  such  substances  which  might  not  be  otherwise  deter- 
minable. In  order  to  judge  of  the  degree  of  accuracy  with  which 
this  might  be  accomplished,  he  instituted  various  sets  of  experi- 
ments ;  first  placing  the  magnet  in  a  line  pointing  to  the  centre  of 
the  compass,  and  on  a  level  with  it,  in  the  east  and  west  magnetic 
direction ;  and  secondly  in  positions  more  or  less  oblique  to  this  di* 
rection.  He  found  reason  to  conclude  from  these  trials,  that  the 
degree  of  accuracy  attainable  by  this  method  was  such  as  to  render 
It  highly  advantageous  in  mining  operations.  Thus  the  thickness  of 
a  mass  of  freestone  rock  on  the  Liverpool  and  Manchester  railway, 
three  feet  two  inches  in  thickness,  was  determined  by  this  method 
to  within  the  eighth  of  an  inch  of  its  actual  measurement,  exhibiting 
an  error  of  only  one  334th  part  of  the  whole. 

Many  experiments  were  made  to  determine  the  effect  which  the 
form,  dimensions,  quality,  and  number  of  magnets  have  on  the  ex- 
tent of  their  directive  influence  on  the  compass.  It  was  found  that 
little,  if  any  augmentation  of  power  results  from  increasing  the  thick- 
ness of  the  magnet :  but  that,  with  magnets  of  similar  form,  the  di- 
rective forces  are  nearly  in  the  direct  ratio  of  their  lengths.  The 
author  gives  the  results  of  an  extensive  series  of  experiments  on  the 
combined  influence  of  several  magnets,  arranged,  either  in  contact 
or  in  juxta-position,  in  a  great  variety  of  ways.  The  contact  of 
dissimilar  poles  was  in  all  cases  productive  of  an  increase,  and  that 
of  similar  poles  of  a  diminution  of  efficiency. 

In  the  second  part  of  this  paper  the  author  enters  into  an  investi- 
gation of  the  law  of  the  magnetic  directive  power  with  reference  to 
distance :  in  which  he  finds  it  convenient  to  estimate  all  distances 
tn  multiples  of  the  length  of  the  magnet  employed,  or,  more  cor- 
rectly, of  the  interval  between  its  two  poles.  From  the  established 
law  of  magnetic  force, — namely^  that  it  is  in  the  inverse  duplicate  ratio 
of  the  distance, — the  author  deduces  formulae  for  estimating  the  di- 
rective power  of  a  magnet  on  a  compass  at  different  distances.  The 
combined  action  of  four  magnets,  on  a  compass  of  Captain  Kater's 
construction,  which  was  five  inches  in  diameter,  will  afford  a  tole- 
rably accurate  measurement  of  the  thickness  of  any  solid  intervening 
substance,  when  about  forty  feet  thick  -,  but  even  at  the  distance  of 
eighty-two  feet  the  deviation  produced  by  the  magnet  will  be  two 
minutes  of  a  degree,  and  therefore  still  very  appreciable.  But  the 
sensibility  of  the  compass  to  the  magnetic  infiuence  might  be  much 
further  increased,  by  the  application  of  a  small  directing  magnet, 
placed  in  such  a  situation  as  to  neutralize  the  greater  part  of  the 
directive  influence  of  the  earth.  By  this  means  the  author  obtained 
a  deviation  in  the  compass  of  about  5^  at  a  distance  of  61  feet, 
which  extended  through  a  variety  of  solid  materials  including  soil, 
stones,  and  brick-work. 

In  the  third  part  of  this  paper  the  author  treats  of  the  practical 
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application  of  the  magnetical  influence  in  engineering,  in  tunneling, 
and  in  mining,  for  determining  the  thickness  of  8olid  masses  in  dif- 
ferent situations  where  circumstances  preclude  the  possibility  of 
direct  measurement.  He  adduces  a  variety  of  instances  in  which 
the  information  thus  obtained  would  prove  of  the  greatest  value,  in 
directing  the  operations  in  progress,  or  determining  those  to  be  un. 
dertaken,  and  frequently  in  preventing  the  occurrence  of  accidents 
which  the  want  of  such  knowledge  may  occasion.  He  concludes 
with  a  statement  and  explanation  of  various  practical  directions  for 
the  employment  of  the  method  recommended. 

A  paper  was  read,  <<  On  a  new  Register  Pyrometer  for  measuring 
the  Expansion  of  Solids."  Part  II.  By  J.  F.  Daniell,  Esq.  F.R.S., 
Professor  of  Chemistry  in  King's  College,  London. 

In  this  paper,  which  is  a  sequel  to  that  published  in  the  Philoso- 
phical Transactions  for  1830,  the  author  prosecutes  the  series  of 
experiments  he  had  commenced  on  the  dilatation  of  the  metals : 
pursuing  the  comparison  between  the  results  of  the  experiments  of 
Dulong  and  Petit,  with  those  given  by  his  own  instrument.  He 
finds  a  striking  accordance  between  them  in  the  case  of  copper,  as 
he  had  already  done  with  respect  to  iron  and  platina.  He  gives  the 
result  of  some  trials  which  he  made  with  a  view  to  obtain  registers 
of  uniform  composition,  so  as  to  preclude  the  necessity  of  deter- 
mining the  rate  of  expansion  in  each  individual  instance.  The  re- 
sults of  his  experiments  on  the  dilatation  of  the  metals  are  given  in 
tables;  the  first  showing  in  arcs  of  the  scales  the  expansions  of  four 
metals  from  62''  to  212°,  and  thence  to  662°  of  Fahrenheit;  arid 
their  respective  melting  points  :  and  the  second,  exhibiting  the  ex- 
pansion of  certain  alloys  to  the  same  points.  The  experiments  on 
the  melting  point  of  cast  iron  give  a  mean  of  2768°,  and  present  a 
remarkable  coincidence  with  the  corrected  temperature  deduced 
from  the  expansion  of  a  platina  bar,  plunged  into  melted  cast  iron, 
which  was  2786°;  thus  affording  a  conclusive  proof  of  the  accuracy 
of  the  pyrometer,  and  of  its  competency  to  determine  fixed  and 
comparable  points  of  very  high  temperature.  The  author  accord- 
ingly thinks  himself  warranted  in  recommending  the  introduction 
of  the  instrument  extensively  in  all  arts  and  manufactures,  where  it 
is  an  object  to  regulate  high  temperatures,  and  where  it  is  calcu- 
lated to  determine  many  questions  of  the  highest  importance  both 
to  practical  and  theoretical  science. 

Two  papers  were  read  ;  the  one  entitled,  '*  On  the  Influence  ci 
Screens  in  arresting  the  Progress  of  Magnetic  Action  :**  the  other, 
"  On  the  Power  of  Masses  of  Iron  to  control  the  attractive  Force  of 
a  Magnet."    By  William  Snow  Harris,  Esq.  F.R.S. 

The  object  of  the  first  paper  is  to  show  that  every  substance 
susceptible  of  magnetism  by  induction,  when  interposed  as  a  screen, 
tends  to  arrest  the  action  of  a  magnet  upon  a  third  substance :  this 
intercepting  power  being  directly  as  the  mass  and  inversely  as  the 
susceptibility  to  induced  magnetism.  Thus,  although  a  single  plate 
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of  iron,  about  the  sixteenth  of  an  inch  thick,  effectually  intercepts 
the  action  of  a  revolving  magnet  on  a  disc  of  copper,  the  same  re- 
sult is  not  obtained  when  the  disc  acted  upon  is  also  of  iron,  instead 
of  beine  of  copper  ;  unless  the  mass  of  iron  interposed  be  very  con- 
siderable. The  screening  influence  he  found  to  depend  on  the  mass 
of  iron  that  is  interposed,  and  not  on  the  surface  merely.  He  was 
led  to  suspect  that  a  similar  effect  might  be  obtained  by  employing 
substances  not  of  a  ferruginous  nature,  provided  they  were  inter- 
posed in  considerable  masses,  and  the  result  of  his  trials  justified 
liis  conjecture.  An  account  is  given  of  several  experiments  made 
with  large  masses  of  silver,  copper,  or  zinc,  of  about  four  inches  in 
thickness,  which  being  interposed  between  a  revolving  magnetic 
plate  and  a  delicately  suspended  disc  of  tinned  iron,  completely  in- 
tercepted the  action  of  the  magnet  on  the  iron. 

The  author  considers  this  mterceptive  property  to  be  more  or 
less  common  to  every  class  of  substance ;  and  that  in  order  to  render 
it  sensible,  it  is  only  necessary  to  employ  the  bodies  in  masses,  bear- 
ing some  direct  ratio  to  their  respective  magnetic  energies.  Thus 
lead,  having  a  weaker  magnetic  energy  than  copper,  must  be  em- 
ployed in  a  larger  mass  in  order  to  produce  an  equal  effect ;  and  to 
render  the  screening  power  of  ice  sensible  would  require  it  to  be 
above  thirty  feet  in  thickness.  If,  instead  of  interposing  the  screen 
of  iron  immediately  between  the  revolving  magnet  and  the  sus- 
pended disc  of  copper,  the  iron  be  brought  very  near  the  under 
surface  of  the  magnet,  a  similar  neutralizing  influence  is  exerted. 

In  the  second  paper,  the  investigation  of  this  subject  is  resumed, 
and  the  neutralizing  power  of  a  mass  of  iron  investigated  under 
different  circumstances.  From  the  experiments  detailed  by  the  au- 
thor,  he  is  led  to  infer  that  substances  highly  susceptible  of  receiving 
transient  magnetism,  are  the  most  eflicient  in  their  operation  as 
screens  ;  this  operation  being  referrible  to  their  neutralizing  power. 
It  is,  however,  very  difficult  to  render  this  power  sensible  in  the  case 
of  non-ferruginous  bodies,  unless  they  be  actually  placed  between 
the  magnet  and  the  substance  acted  upon,  so  as  to  neutralize  effec- 
tually the  actions  of  those  points  which  are  nearest  to  each  other. 
The  attractive  force  exerted  between  a  ma^et  and  a  mass  of  iron 
he  finds  to  be  always  in  the  direct  ratio  of  this  controlling  or  screen- 
ing power  of  the  iron,  or,  in  other  words,  to  its  neutralizing  power 
in  similar  circumstances. 

The  author  suggests  that  a  temporary  magnetic  state  may  be 
conceived  to  be  induced  in  a  substance  in  two  ways :  either  by  the 
immediate  action  of  the  magnet  upon  each  individual  particle  of  the 
given  substance,  or  else  by  the  action  of  each  particle  of  that  sub- 
stance on  the  next  in  succession,  producing  a  propagation  of  mag- 
netism from  the  one  to  the  other.  It  may  also,  however,  take  place 
in  both  these  ways  at  the  same  time.  But  these  different  modes  of 
action  appear  to  be  in  some  inverse  ratio  of  each  other :  for  when 
the  retentive  or  absorbing  power  of  the  substance  is  considerable, 
the  power  of  the  magnet  becomes  soon  controlled ;  because  the  par- 
ticles of  the  substance  first  acted  upon,  begin  to  operate  as  screens 
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to  the  succeeding  ones,  and  the  induced  magnetism  after  a  certain 
point,  proceeds  entirely  by  communication  from  particle  to  particle, 
until  the  whole  power  is  expended,  When^  on  the  contrary^  the 
retentive  power  of  the  given  substance  is  small,  little  or  no  screen- 
ing energy  exists  between  its  particles,  in  which  case  the  magnetic 
excitement  will  depend  upon  the  influence  of  the  magnet  on  each 
individual  particle :  hence  it  is  only  by  the  succession  or  multipli- 
cation of  effect  resulting  from  a  great  number  of  particles,  that  we 
at  length  render  the  controlling  power  of  such  a  substance  sensible. 
The  diminished  action  of  a  magnet  on  a  disc  of  copper,  when  inter- 
sected by  radiating  grooves,  seems  to  be  owing  to  this  cause,  since 
a  portion  of  the  substance,  requisite  to  the  full  development  of  the 
magnetic  energy,  is  removed.  In  confirmation  of  this  reasoninsr  it 
was  found  that  the  number  of  oscillations  of  a  delicately  suspended 
bar,  made  in  vacuo,  in  a  given  arc,  surrounded  by  a  mass  of  copper 
formed  into  rings,  did  not  sensibly  difier  when,  in  the  one  case,  tnat 
mass  was  made  up  of  concentric  rings,  and,  in  the  other,  was  entirely 
solid :  while,  on  the  contrary,  by  removing  a  very  thin  external 
lamina  from  the  former,  the  number  of  vibrations  was  sensibly 
changed. 

The  concluding  part  of  this  paper  is  occupied  by  speculations  on 
the  nature  of  magnetic  action :  the  author  bemg  disposed  to  regard  a 
magnet  as  rather  in  a  passive  than  an  active  state,  when  exhibiting 
the  phenomena  of  magnetic  attraction.  This  attraction  he  con- 
siders as  the  result  of  an  impression  first  made  on  the  magnet  by  the 
iron  which  appears  to  be  attracted  by  it :  because  he  finds  that  with 
different  masses  of  iron  of  the  same  quality,  the  force  at  the  same 
distance  is  unequal  5  being  with  some  pieces  very  sensible,  whilst 
with  others  it  is  altogether  inappreciable.  He  views  a  magnet  as  a 
substance  put  into  a  peculiar  state  or  condition,  in  consequence  of 
which  it  exhibits  certain  properties  when  subjected  to  external  ex- 
citation ;  in  a  way  analogous  to  the  elastic  force  of  a  spiral  spring, 
which  is  not  called  into  action  unless  that  spring  is  stretched  by  a 
weight  suspended  to  it,  or  by  some  other  extraneous  force.  In  the 
case  of  magnetism,  the  exciting  substance  is  likewise  affected  in  a 
similar  manner  with  the  magnet  which  it  excites  3  and  the  analogy 
of  the  spiral  spring  may  be  further  pursued,  in  order  to  render  the 
two  cases  corresponding,  by  supposing  the  weight  which  elongates 
the  first  spring  to  be  itself  another  similar  spiral  sprins,  which  is 
also  elongated  while  exerting  its  force  on  the  first.  Under  these 
circumstances  the  separation  of  the  coils  will  be  greatest  at  the 
upper  end  of  the  whole  combination  of  springs,  at  least  at  the  lower 
part,  presenting  a  contrariety  of  states  at  the  two  extremities,  ana- 
logous to  the  opposite  polarities  of  the  two  ends  of  a  magnet. 

A  paper  was  read,  <<  On  the  Atmosphere  of  Mars."  By  Sir  James 
South,  F.R.S. 

The  author  refers  the  origin  of  the  hypothesis  of  the  <<  Extensive 
Atmosphere  of  Mars "  to  the  observations  of  Cassini  and  Keener, 
made  at  Briare  and  Paris  in  the  year  1672.    By  the  former  it  would 
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seem  that  a  star  of  the  fifth  magnitude  became  invisible  with  a 
three-feet  telescope  when  at  a  distance  of  six  minutes  from  the 
planet  3  whilst  by  the  latter  the  same  star,  after  having  undergone 
occultation  by  the  planet,  could  not  be  perceived  with  a  large  tele- 
scope till  Mars  had  receded  from  it  a  distance  equal  to  two  thirds 
of  his  own  diameter ;  although  with  the  same  instrument  stars  of 
similar  magnitude  might  be  easily  distinguished  even  when  in  con- 
tact  with  the  moon's  limb. 

As  opposed  to  these  observations^  the  author  advances  his  own. 
One,  dated  Blackman-street,  February  19,  1822^  in  which  a  star  of 
the  ninth  magnitude  as  seen  with  the  five-feet  equatorial  sufiered  no 
diminution  of  its  apparent  magnitude,  at  a  distance  of  103  seconds 
from  the  planet.  A  second,  on  the  night  following^  when  the  star 
42  Leonis  having  been  seen  within  a  second  of  a  degree  of  the 
planet's  limb  prior  to  occultation  by  the  planet,  was  perceived  after 
emersion,  when  only  one  second  and  one  tenth  from  it  3  the  instru- 
ments of  observation  in  this  instance  were  the  five-feet  equatorial  and 
the  thirty-inch  Gregorian  reflector,  the  former  instrument  being  used 
by  the  author,  the  latter  by  Mr.  Henry  South.  The  third  was  made 
at  Campden  Hill,  on  the  17th  of  March  of  the  present  year,  with  an 
eight-feet  achromatic  of  six  inches  aperture ;  and  in  this  the  star 
S7  Tauri  was  with  a  power  of  320  seen  actually  touching  the  planet's 
limb. — The  star  in  neither  instance  suffered  more  diminution  of 
brightness  than  might  fairly  be  attributed  to  the  diffused  light  of 
the  planet. 

From  these  observations,  and  the  apparently  contradictory  ones 
of  Cassini  and  of  Keener,  the  author  of  this  paper  infers,  that  the 
existence  of  the  extensive  atmosphere  of  Mars  is  a  subject  highly 
meriting  further  investigation. 

He  then  directs  attention  to  the  fact  that  37  Tauri  was  of  a  red 
colour  when  in  contact  with  Mars ;  whilst  42  Leonis  was  under 
similar  circumstances  of  a  blue  colour :  and,  from  inferences  de- 
pendent upon  observation,  states,  that  the  apparent  anomaly  is 
easily  reconcilable,  and  that  an  hypothesis  is  not  wanted  to  account, 
on  the  occasion  alluded  to,  either  for  the  red  colour  of  the  one  star, 
or  the  blue  colour  of  the  other. 

A  paper  was  read  ^'  On  the  Inflexion  of  Light.**  By  John  Bar- 
ton, Esq.     Communicated  by  Davies  Gilbert,  Esq.  V.P.R.S. 

The  design  of  the  author  in  undertaking  the  experiments  of 
which  he  gives  an  account  in  the  present  paper,  is  to  carry  on  the 
investigation  of  the  phenomena  of  the  inflexion  of  light  from  the 
point  at  which  it  was  left  by  Newton.  He  begins  by  examining 
these  phenomena  in  their  simplest  form,  comparing  the  appear- 
ance of  the  shadow  of  an  opaque  body  on  a  screen  of  white  paper 
at  different  distances,  with  the  appearance  it  would  exhibit  if  the 
rays  passed  by  the  edge  of  the  body,  without  suffering  any  deviation 
from  a  rectilinear  course.  It  is  well  known  that,  under  these  cir- 
cumstances, the  real  shadow  is  broader  than  the  geometrical 
shadow,  indicating  a  deflexion  of  the  rays  from  the  edge  of  the 
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intercepting  body.  By  varying  the  distances  at  which  the  obser- 
vations are  taken,  it  is  found  that  the  rays  are  not  bent  at  a  sharp 
angle^  but  pursue  a  curvilinear  course,  the  concavity  of  which  is 
towards  the  shadow,  the  curve  itself  resembling  an  hyperbola.  A 
luminous  halo  also  appears  beyond  the  shadow  3  the  breadth  of 
this  halo  agreeing  accurately,  at  all  distances^  with  the  space  which 
the  penumbra  should  occupy,  if  the  rays  were  not  bent.  The  author 
thinks  it  impossible  to  reconcile  the  explanation  of  these  pheno- 
mena given  by  Newton^  with  his  own  hypothesis  concerning  the 
action  of  solid  bodies  on  light,  as  stated  in  the  *'  Principia :"  for,  in 
that  hypothesis,  the  rays  passing  nearest  to  the  edge  of  an  intercept- 
ing body  are  supposed  to  be  bent  towards  the  edge,  as  if  attracted  ; 
whereas  the  explanation  proceeds  upon  the  supposition  that  they 
are  bent  from  that  body,  as  if  repelled.  The  actual  hyperbolic 
course  of  the  rays  is  also  inconsistent  with  that  hypothesis,  which 
would  assign  to  them,  a  parabolic  path.  It  also  appears  that  the 
breadth  of  the  spectrum  made  by  receiving  the  sun  s  ravs  through 
an  aperture  one  tenth  of  an  inch,  or  more,  in  width,  is  less  than  if 
the  rays  proceeded  in  straight  lines ;  but  if  the  aperture  is  very 
much  diminished,  the  result  is  reversed,  the  real  spectrum  being 
broader  than  the  geometrical  spectrum. 

The  author  conceives,  that  the  whole  of  the  observed  phenomena 
will  admit  of  explanation,  by  assuming  that  light  consists  of  mate- 
rial particles,  endowed  with  a  power  of  mutual  repulsion.  In  which 
case  they  would  obey  the  laws  of  elastic  fluids ;  and  the  course  of  the 
rays  might  admit  of  comparison  with  the  motions  of  the  particles 
of  air,  or  other  similarly  constituted  fluids,  in  flowing  past  an  obstacle 
opposed  to  their  progress.  He  shows  how  this  hypothesis  furnishes 
an  explanation  of  the  deflexion  of  the  rays,  and  of  the  curvature  of 
their  path  3  and  why  that  path  resembles  an  hyperbola.  He  sup- 
ports this  theory  by  the  analogy  of  the  laws  of  heat,  considered  as 
the  properties  of  a  material  fluid,  with  those  of  light ;  both  exhibit- 
ing the  phenomena  of  reflexion,  refraction,  and  polarization.  The 
author  is  inclined  to  believe  that,  besides  the  deflecting  force,  the 
presence  of  which  is  already  established,  there  exists  also  an  in- 
flecting force,  which  bends  some  of  the  rays  towards  the  intercepting 
body ;  and  states  a  variety  of  considerations  in  support  of  this  fact. 
He  explains,  on  the  same  principles,  the  phenomena  described  by 
Newton  under  the  appellation  of^^^  of  easy  r^xion  and  easy  trans* 
mission,  which  Dr.  Young  has  explained  on  the  undulatory  theory, 
by  the  principle  of  interferences ;  but  which  may  be  considered  as 
analogous  to  the  alternating  movements  of  elastic  fluids  striking 
against  an  opposing  body,  or  entering  by  a  narrow  aperture ;  move- 
ments which,  in  air,  give  rise  to  vibrations  constituting  musical 
sounds. 

The  Society  then  adjourned  over  the  Long  Vacation,  to  meet 
again  on  the  17th  of  November. 


Printed  bj  Richard  Taylor,  Red  Lion  Court,  Fleet  Street. 
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The  following  Papers  were  read.  The  first  was  entitled,  ''Researches 
in  Physical  Astronomy — '  On  the  Theory  of  the  Moon.*  "  By  J.  W. 
Lubbock,  Esq.  V.P.  and  Treasurer  of  the  Royal  Society. 

This  paper  is  a  continuation  of  the  author  s  former  paper  on  the 
same  subject,  in  which  he  gives  the  developments  which  are  required 
in  the  second  approximation,  or  that  in  which  the  square  of  the  dis- 
turbing force  is  retained. 

Tiie  author  has  not  yet  attempted  to  obtain  numerical  results,  but 
he  considers  this  method  of  solution  equally  advantageous  with  the 
method  hitherto  adopted,  and  that  the  calculation  which  would  tend 
to  perfect  the  tables  of  the  moon  is  a  desideratum  in  physical  astro- 
nomy. 

The  author  has  obtained  numerical  results  in  the  first  approxima- 
tion ;  the  value  of  the  variation  agrees  within  a  few  seconds  with  the 
result  of  Newton  in  the  third  volume  of  the  Principia, 

The  next  paper  was  entitled,  '*  On  the  Tides,"  by  the  same. 

This  paper  contains  tables  of  the  results  of  observations  made  at 
Brest,  with  regard  to  the  principal  inequality  of  the  tides,  or  that 
which  is  independent  of  the  parallaxes  and  declinations  of  the  moon 
and  sun,  and  depends  solely  on  the  moon*s  age,  that  is,  on  the  time 
of  her  passage  through  the  plane  of  the  meridian  ;  from  which  it  ap- 
pears Uiat  the  tables  of  the  tides  for  London  are  not  applicable  to 
Brest,  by  merely  changing  the  establishment,  that'is,  by  addmg  a  con- 
stant quantity,  as  has  been  hitherto  supposed ;  and  the  same  remark 
applies  to  any  distant  parts. 

The  third  paper  was  entitled,  ''  On  the  Structure  of  the  Human 
Placenta  and  its  connection  with  the  Uterus."  By  Robert  Lee,  M.O. 
F.R.S.  Physician  to  the  British  Lying-in  Hospital. 

In  the  year  1780  Mr.  John  Hunter  presented  a  paper  to  the  Royal 
Society,  in  which  he  laid  claim  to  the  discovery  of  the  true  structure 
of  the  placenta,  and  of  its  vascular  connections  with  the  uterus.  From 


76 

the  appearances  which  he  observed  in  a  preparation  of  the  gravid 
uterus,  after  both  the  veins  and  arteries  had  been  injected,  and  a  lon- 
gitudinal incision  made  through  the  anterior  parietes  of  the  uterus 
where  the  placenta  adhered  to  its  internal  surface,  he  was  led  to  con- 
clude that  the  arteries  which  are  not  immediately  employed  in  con- 
veying nourishment  to  the  uterus  go  on  towards  the  placenta,  and 
proceeding  obliquely  between  it  and  the  uterus,  pass  through  the 
decidua  without  ramifymg }  and  that  just  before  entering  the  placenta, 
after  making  two  or  three  spiral  turns,  they  open  at  once  into  its 
spongy  substance.  The  corresponding  veins  he  represents  as  com- 
mencing from  the  spongy  substance  of  the  placenta  by  wide  mouths, 
and  after  passing  obliquely  through  the  decidua,  entering  the  sub- 
stance of  the  uterus  and  immediately  communicating  with  the  proper 
veins  of  that  organ.  Dr.  Wm.  Hunter*s  description  of  the  same 
vessels  accords  with  that  of  his  brother.  He  regards  the  placenta  as 
consisting  of  two  distinct  parts,  namely,  an  umbilical  portion  which 
belongs  to  the  foetus,  and  a  uterine  portion,  which  belongs  to  the 
mother,  each  having  its  peculiar  system  of  arteries  and  veins ;  and  he 
supposes  that  while,  in  the  foetal  portion,  the  arteries  and  veins  form 
continuous  canals,  these  two  sets  of  vessels  communicate,  in  the 
uterine  portion,  by  the  intervention  of  cells,  into  which  the  arteries 
terminate,  and  from  which  the  veins  begin. 

'  The  subject  was  afterwards  investigated  by  Noortwych,  Roederer, 
and  Haller,  but  without  any  satisfactory  result ;  and  the  doctrines 
laid  down  by  the  Hunters  were  generally  acquiesced  in  by  subsequent 
anatomists. 

The  author  of  the  present  paper  having  had  opportunities  of  exa- 
mining six  gravid  uteri,  and  many  placentae  expelled  in  natural 
labour,  finds  reason  to  conclude  that  no  cellular  structure,  such  as 
that  described  by  Dr.  Hunter,  exists  in  the  human  placenta,  and  that 
there  is  no  connection  between  this  organ  and  the  uterus  by  great 
arteries  and  veins.  He  thinks  himself  warranted  in  concluding  that 
the  placenta  does  not  consist  of  two  portions,  maternal  and  foetal, 
but  that  the  whole  of  the  blood  sent  to  the  uterus  by  the  spermatic 
and  hypogastric  arteriefl»  except  the  small  portion  supplied  to  its  pa- 
rietes and  to  the  membrapa  decidua  by  the  inner  membrane  of  the 
uterus,  flows  into  the  uterine  veins  or  sinuses;  and,  after  circulating 
through  them,  is  returned  into  the  general  circulation  of  the  mother 
by  the  spermatic  and  hypogastric  veins,  without  entering  the  sub- 
stance of  the  placenta.  Such  have  been  the  results  of  the  author's 
own  examinations  of  the  structure  of  the  gravid  uterus,  both  when 
injected  and  uuinjected ;  and  also  of  an  examination  of  the  prepara* 
tious  of  that  organ,  contained  in  the  Hunterian  Museum  at  Glasgow, 
made  at  his  request  by  Dr.  Nimmo.  These  views  are  also  corrobo- 
rated by  the  careful  examination  by  the  author  of  a  preparation  of 
the  uterus  with  the  placenta  adhering  to  its  inner  surface,  in  the 
Museum  of  the  Royal  College  of  Surgeons  of  London,  which  is  sup- 
posed to  have  been  put  up  by  Mr*  Hunter  himself  nearly  fifty  years 
ago.  The  cellular  structure  of  the  placenta  has  been  too  hastily  in* 
ferrod  from  the  masses  of  wax  found  interspersed  in  its  substance. 
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after  the  vessels  have  been  injected ;  but  tins  appearance  the  author 
ascribes  wholly  to  extravasation  in  consequence  of  rupture  of  the 
vessels. 


November  24^  1831. 

JOHN  WILLIAM  LUBBOCK,  Esq.  V.P.  and  TreasMrer, 

in  the  Chair. 

A  paper  was  read,  entitled,  "  Facts  adduced  in  refutation  of  the 
assertion  that  the  Female  Ornithorhynchus  Paradoxus  has  Mammae.** 
By  Sir  Everard  Home,  Bart.  F.R.S, 

The  author,  after  a  minute  examination,  in  which  he  was  assisted 
by  Mr.  Hartshorn  and  Mr.  Bauer,  of  three  specimens  of  female  orni- 
thorhynchi  sent  to  him  by  Governor  Darling,  could  not  discover 
mammae,  although  these  parts  are  represented  as  existing  by  Professor 
Meckel. 

A  paper  was  next  read,  entitled,  *^  On  an  Inequality  of  long  Period 
in  the  Motions  of  the  Earth  and  Venus."  By  George  Biddell  Airy, 
A.M.  Plumian  Professor  of  Astronomy  and  Experimental  Philosophy 
in  the  University  of  Cambridge. 

The  author  had  pointed  out,  in  a  paper  published  in  the  Philo- 
sophical Transactions  for  1828,  on  the  corrections  of  the  elements  of 
Delambre^s  Solar  Tables,  that  the  comparison  of  the  corrections  of 
the  epochs  of  the  sun  and  the  sun*s  perigee,  given  by  the  late  obser- 
vations, with  tlie  corrections  given  by  the  observations  of  the  last 
century,  appears  to  indicate  the  existence  of  some  inequality  not  in- 
cluded in  the  arguments  of  those  tables.    As  it  was  necessary,  there- 
fore, to  seek  for  some  inequality  of  long  period,  he  commenced  an 
examination  of  the  mean  motions  of  the  planets,  with  the  view  of 
discovering  one  whose  ratio  to  the  mean  motion  of  the  earth  could  be 
expressed  very  nearly  by  a  proportion  of  which  the  terms  are  small. 
The  appearances  of  Venus  are  found  to  recur  in  very  nearly  the  same 
order  every  eight  years  5  some  multiple,  therefore,  of  the  periodic 
time  of  Venus  is  nearly  equal  to  eight  years.    It  is  easily  seen  that 
this  multiple  must  be  thirteen ;  and  consequently  eight  times  the  mean 
motion  of  Venus  is  nearly  equal  to  thirteen  times  the  mean  motion  of 
the  earth.    The  difference  is  about  one  240th  of  the  mean  annual 
motion  of  the  earth  $  and  it  implies  the  existence  of  an  inequality  of 
which  the  period  is  about  240  years.    No  term  has  yet  been  calcu- 
lated whose  period  is  so  long  with  respect  to  the  periodic  time  of  the 
planets  disturbed,    llie  value  of  the  principal  term,  calculated  from 
the  theory,  was  given  by  the  author  in  a  postscript  to  the  paper 
above  referred  to.    In  the  present  memoir  he  gives  an  account  of  the 
method  of  calculation,  and  includes  also  other  terms  which  are  neces- 
sarily connected  with  the  principal  inequality.    The  first  part  treats 
of  the  perturbation  of  the  earth's  longitude  and  radius  victor ;  the 
aeeond  of  the  perturbation  of  the  earth  in  latitude ;  and  the  third  of 
the  perturbations  of  Venus  depending  upon  the  same  arguments. 

g2 


78 

The  computations  of  the  quantities  themselves  being  effected  by 
means  of  algebraical  equations  of  great  complexity,  and  of  numerical 
calculations  of  considerable  length,  which  afford  in  themselves  no 
ready  means  of  verifying  their  accuracy,  the  author  has  been  under 
the  necessity  of  examining  closely  every  line  of  figures  before  he  pro- 
ceeded to  another.  Upon  the  whole  he  is  certain  that  there  is  no 
error  of  importance  in  the  numbers  he  obtained  ;  and  that  the  only 
probable  source  of  error  is  the  inevitable  rejection  of  figures  beyond 
a  certain  place  of  decimals. 

In  concluding  this  investigation,  the  most  laborious,  probably,  that 
has  yet  been  made  in  the  planetary  theory,  he  remarks  that  the  term 
In  question  is  a  striking  instance  of  the  importance  to  which  terms, 
apparently  the  most  insignificant,  may  sometimes  rise.  As  an  illus- 
tration of  the  magnitude  of  the  errors  which  might  under  other  cir- 
cumstances have  arisen  from  ihe  neglect  of  this  term,  he  further  ob- 
serves, that  if  the  perihelion  of  Venus  and  the  earth  had  opposite  Ion* 
gitudes,  and  if  the  line  of  nodes  coincided  with  the  major  axis,  the 
eccentricities  and  inclination  having  the  same  values  as  at  present, 
the  coefficient  of  the  inequality  in  the  epoch  would  be  8".9,  and  all 
the  other  terms  would  be  important  A  very  small  increase  of  the 
eccentricities  and  inclination  would  double  or  treble  these  inequa- 
lities. 


Anniversary  Meeting,  Nov-  SO. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  E.G., 

President,  in  the  Chair. 

The  President  delivered  the  following  Address : — 

Gentlemen, 

The  period,  provided  by  our  Statutes,  has  again  come  round,  when 
your  Officers  and  Council  must  be  reconstituted  by  your  authority ; 
and  I  feel  myself  called  upon,  in  conformity  with  the  custom  which 
has  been  sanctioned  by  my  predecessors,  to  address  you  upon  such 
subjects  connected  with  the  Royal  Society  and  its  administration,  as 
the  events  of  the  last  year  may  have  rendered  proper  to  be  noticed 
by  me.  But  before  I  touch  upon  other  topics,  I  feel  anxious  to  say 
a  few  words  upon  my  own  position  in  the  Society,  and  my  views  re- 
specting it. 

The  Chair  of  the  Royal  Society  has  been  filled  by  a  rare  succes- 
jsion  of  illustrious  men,  and  I  feel  proud  that  I  have  been  judged 
worthy,  upon  any  grounds,  to  occupy  a  situation  which  has  become 
dignified  by  its  association  with  the  names  of  those  who  have  con- 
ferred so  much  honour  upon  our  country.  It  is  indeed  true  that  I 
can  enter  into  no  competition  with  such  predecessors,  as  respects 
acientific  knowledge,  which  my  early  education,  my  public  occupa- 
tions, and  even  the  duties  of  my  rank,  have  prevented  me  firom  cul- 
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tlvating  and  attaining  to  that  extent  I  could  have  wished:  but  I 
should  do  no  honour  to  your  kindness,  which  has  placed  nie  in  this 
high  and  dignified  station,  if  I  should  profess  that  I  considered  my- 
self wholly  inadequate  to  the  efficient  discharge  of  many  at  least  of 
its  public  duties,  or  that  I  felt  my  occupation  of  this  Chair  was  likely 
to  prove  injurious  either  to  the  credit  of  the  Society,  or  to  the  ad- 
vancement of  science.  If  such,  indeed.  Gentlemen,  were  my  own 
persuasion,  I  would  not  continue  to  fill  this  honourable  post  for 
another  hour. 

The  ostensible  duties,  in  fact,  of  your  President,  are  chiefly  mini- 
sterial :  he  is  your  organ  to  ask  and  to  receive  your  decisions  upon 
the  various  questions  which  are  submitted  to  you ;  and  he  is  your 
public  voice  to  announce  them.  Though  he  presides  at  the  meet- 
ings of  your  Council,  he  possesses  but  one  voice  among  many ;  in- 
curring an  equal  responsibility  in  common  with  every  one  of  its 
members.  He  is  your  official  representative  in  the  administration 
of  the  affairs  of  the  British  Museum :  he  presides  in  your  name,  by 
virtue  of  your  election  of  him,  at  the  Board  of  Visitors  of  the  Royal 
Observatory,  as  appointed  by  His  Majesty's  Warrant:  he  is  your 
medium  of  communication  with  public  bodies,  and  with  the  members 
of  the  Government  upon  the  various  subjects  important  to  the  inter- 
ests of  science,  which  are  either  submitted  to  your  consideration,  or 
which  are  recommended  by  you,  through  your  Council,  for  the  con- 
sideration of  others.  For  many  of  those  functions  I  feel  myself  to 
be  somewhat  prepared  by  my  habits  of  life,  as  well  as  by  my  public 
occupations :  and  for  some  of  them  more  especially,  if  I  may  be 
permitted  to  say  so,  by  that  very  rank  in  which  Providence  has 
placed  me  as  a  member  of  the  Royal  Family  of  this  country ;  for 
though  it  would  be  most  repugnant  to  my  principles  and  my  wishes 
that  the  weight  of  my  station  should  in  any  way  influence  the  success 
of  an  application  which  it  was  either  improper  to  ask  or  inexpedient 
to  grant,  I  should  feel  it  to  be  equally  due  to  the  dignity  of  this 
Society  and  to  my  own,  that  the  expression  of  your  opinions  and  of 
your  wishes  should  experience  both  die  respect  and  the  prompt 
attention  to  which  it  is  so  justly  entitled. 

But  while  I  should  consider  it  my  duty  to  exert  the  just  authority 
of  an  English  Prince  in  the  assertion  of  your  rights,  and  in  the  pro- 
motion of  the  success  of  those  objects  which  you  may  intrust  to  my 
advocacy  without  these  walls,  yet  within  them  I  trust  that  I  never 
have  made,  and  that  I  never  shall  make  use  of  it,  either  for  the  pro- 
motion of  party  purposes,  or  for  the  suppression  of  the  candid,  free 
and  unbiassed  expression  of  your  opinions.  In  this  Chair  I  appear 
as  the  Official  Head  of  a  Society  comprising  a  great  majority  of  the 
most  distinguished  men  in  science  and  in  literature  within  the  Three 
Kingdoms,  and  in  this  character  alone  I  wish  to  be  recognised ;  and 
it  is  my  most  anxious  desire  to  witness  around  me  the  free  expres- 
sion and  interchange  of  opinions,  subject  to  no  restraints  but  such 
as  are  requisite  for  the  regularity  and  well  government  of  every 
numerous  and  mixed  society. 
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I  do  not  think  it  necessary,  Gentlemen,  to  apologize  to  you  for 
thus  enlarging  upon  topics,  which,  though  personal  in  some  respect 
to  myself,  cannot  be  altogether  destitute  of  interest  to  yon ;  inas- 
much as  it  undoubtedly  concerns  you  to  understand  distinctly  the 
principles  by  which  I  have  regulated  my  conduct  hitherto  whilst 
filling  this  Chair,  and  to  which  I  shall  continue  to  adhere  in  case  I 
should  be  honoured  by  being  re-elected  to  it.  And  T  am  the  more 
anxious  that  they  should  be  generally  known,  in  consequence  of 
some  circumstances  which  attended  my  election  last  year.  If  any 
angry  or  uneasy  feelings  were  called  forth  upon  that  occasion,  I  can 
assure  you  that  I  do  not,  nor  ever  did,  partake  in  them ;  and  it  would 
be  a  source  of  the  most  heartfelt  pride  to  me  if  I  could  witness  their 
entire  extinction  in  a  cordial  cooperation  amongst  all  our  members 
to  promote  the  advancement  of  science  and  the  common  honour  of 
our  country ;  to  fulfil,  in  short,  the  solemn  obligation  imposed  upon 
us  individually  and  collectively  by  our  charter,  to  promote  the  good 
of  the  Royal  Society,  established  for  the  advancement  of  natural 
knowledge,  and  to  pursue  the  ends  for  which  it  was  originally 
founded. 

Having  ventured  to  say  thus  much  upon  a  subject  of  some  deli- 
cacy, though  in  no  respect  painful  to  myself,  I  trust  that  I  may  be 
permitted  to  add  a  few  words  more  upon  another  topic  which  is 
nearly  connected  with  it,  and  which  is  to  express  my  respect  for  the 
accomplished  philosopher  to  whom  I  had  the  honour,  I  will  not  say 
misfortune,  to  find  myself  opposed  last  year.  His  name  has  been 
familiar  to  me  from  my  earliest  years,  for  it  is  that  of  one  whom  my 
Royal  Father  delighted  to  patronize,  and  which  is  inscribed  in  im- 
perishable characters  upon  the  great  monuments  of  the  universe, 
the  knowledge  of  which  he  contributed  so  greatly  to  extend.  I 
knew  that  venerable  man  when  full  of  years  and  of  honour,  and  I 
can  well  conceive  the  feelings  of  placid  triumph  and  pride  with 
which  he  must  have  contemplated  the  rising  promise  of  his  son. 
What  the  maturer  fruits  of  that  early  promise  have  been,  it  is  not 
necessary  for  me  to  state  when  addressing  the  members  of  this 
Society :  it  is  sufficient  to  say,  that  there  is  no  one  among  the  most 
illustrious  men  of  England  whom  the  concurrent  voice  of  his  coun- 
trymen would  have  pointed  out  as  more  worthy  of  the  distinguished 
and  peculiar  mark  of  royal  favour  and  approbation  which  he  has  so 
recently  received  than  Sir  John  Herschel.  Towards  such  a  man  I 
can  entertain  no  feelings  but  those  of  admiration,  respect  and  good- 
will, and  which  I  trust,  if  fed  by  a  more  intimate  acquaintance,  will 
ultimately  lead  to  those  of  sincere  friendship. 

The  labours  of  your  Council  during  the  past  year  have  been  more 
than  commonly  important,  and  have  been  directed  to  objects  which 
deeply  concern  the  welfare,  good  government  and  general  utility  of 
our  establishment.  For  the  particulars  of  those  labours  I  must  refer 
you  to  the  Report  which  has  been  so  ably  drawn  up  by  one  of  your 
Secretaries,  Dr.  Roget,  and  which  will  be  read  to  you  by  him  at  the 
conclusion  of  this  Address.    I  trust,  however,  that  in  one  particular 
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I  may  be  excused  if  I  trespass  upon  the  province  of  that  Report;  if 
with  the  natural  partiality  of  an  affectionate  brother  and  a  loyal 
•subject,  I  venture  to  record  the  gracious  expressions  of  His  Majesty 
when  he  inscribed  his  Royal  Name  in  our  Charter-book  as  the  Patron 
of  the  Royal  Society,  in  the  presence  of  the  Council.  His  Majesty 
then  declared  his  gracious  intention  of  continuing  the  same  protection 
to  this  Society  which  had  been  extended  to  it  by  his  royal  prede* 
cessors ;  that  His  Majesty  had  learnt  from  the  professional  pursuits 
of  his  early  life  to  estimate  the  immense  benefits  which  science  had 
conferred  upon  this  country  in  particular,  and  upon  the  world  in 
general,  by  perfecting  the  art  of  navigation ;  that  it  had  produced 
similar  effects  upon  idl  the  arts  of  life,  however  apparently  remote 
from  the  source  from  which  they  flowed ;  that  the  progress  of  civi" 
lization  amongst  nations  was  generally  coextensive  with  the  improve* 
ments  in  science  and  the  extent  of  its  practical  application ;  and  that 
His  Majesty  should  feel  it  to  be  his  duty,  as  the  Sovereign  of  these 
Kingdoms,  to  aid  by  his  encouragement  the  exertions  of  the  Royal 
Society  to  fulfil  the  great  objects  of  its  foundation.  His  Majesty 
concluded  by  recommending  us  in  strong  terms  to  cultivate  friendly 
relations  with  the  great  scientific  establishments  of  other  countries^ 
with  a  view  to  the  free  and  liberal  interchange  of  knowledge  and 
discoveries.  And  here  allow  me,  Gentlemen,  to  pause  for  a  moment> 
with  a  view  to  remark  that  our  Gracious  Sovereign,  in  giving  us  this 
wholesome  admonition  relative  to  foreign  scientific  bodies,  meant  in 
a  most  delicate  and  dignified  way,  silently  to  convey  to  us  his  royal 
and  paternal  pleasure  and  advice  as  to  the  harmony  and  friendly 
intercourse  which  he  wished  us  to  maintain  with  all  our  national 
institutions,  and  more  particularly  amongst  ourselves.  Such  senti* 
ments.  Gentlemen,  are  worthy  of  a  King  of  England  :  and  permit  me 
further  to  observe,  that  it  affords  me  additional  pride  and  sadsfac- 
tion  that  circumstances  should  have  combined  together  so  fortunately 
as  to  have  made  me  the  organ  of  such  gracious  communications  be- 
tween our  Royal  Patron  and  the  Royal  Society. 

The  Council,  upon  the  same  occasion,  had  the  honour  of  presenting, 
in  the  name  of  the  Society,  a  dutiful  and  loyal  Address  to  Her  Ma- 
jesty the  Queen,  who  most  condescendingly  received  them)  and  most 
graciously  declared  her  intention  of  extending  her  support  and  pro- 
tection to  the  Royal  Society. 

The  list  of  Fellows  whom  the  Society  has  lost  during  the  last 
year  is  more  extensive  than  usual,  and  the  time  will  not  allow  me 
more  than  to  take  a  brief  and  passing  notice  of  some  of  them,  whose 
labours  have  brought  them  into  a  more  immediate  connection  with 
this  Society  and  the  great  objects  which  it  proposes  to  pursue. 

Mr.  Abemethy  was  one  of  those  pupils  of  John  Hunter  who  ap- 
pears the  most  completely  to  have  caught  the  bold  and  philosophiod 
spirit  of  investigation  of  his  great  master.  He  was  the  author  of 
various  works  and  memoirs  upon  physiological  and  anatomical  or 
surgical  subjects,  including  three  papers,  which  have  appeared  in 
OUT  Transactions,     Few  persons  have  contributed  more  abundantly 
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to  the  eBtablishment  cf  the  true  principles  of  surgical  or  medicdl 
practice  in  those  cases  which  require  that  minute  criticism  of  the 
symptoms  of  disease,  upon  the  proper  knowledge  and  study  of  which 
the  perfection  of  medical  art  must  mainly  depend.  As  a  lecturer  he 
was  not  less  distinguished  than  as  an  author ;  and  he  appears  to 
have  possessed  the  art  of  fixing  strongly  the  attention  of  his  hearers, 
not  less  by  the  just  authority  of  his  opinions,  than  by  his  ready  com- 
mand of  apt  and  forcible  illustrations.  He  enjoyed  during  many 
years  of  his  life  a  more  than  ordinary  share  of  public  favour  in  the 
practice  of  his  profession;  and  though  not  a  little  remarkable  for 
the  eccentricities  of  his  manners  and  an  affected  roughness  in  his 
intercourse  with  his  ordinary  patients,  he  was  generally  kind  and 
courteous  in  those  cases  which  required  the  full  exercise  of  his  skill 
and  knowledge,  and  also  liberal  in  the  extreme  when  the  infliction 
of  poverty  and  privation  was  superadded  to  those  of  disease. 

Captain  Henry  Foster  was  a  member  of  the  profession  which,  under 
all  circumstances,  is  so  justly  celebrated  for  activity  and  enterprise* 
and  which,  when  wanting  the  stimulus  of  war,  has  on  many  occasions 
lately  distinguished  itself  by  the  zealous  and  successful  cultivation 
of  those  studies  and  the  practice  of  those  observations  which  are  so 
essentially  connected  with  the  improvement  of  navigation.  He  ac- 
companied Captain  Basil  Hall,  in  the  Conway,  in  his  well-known 
voyage  to  South  America,  and  assisted  him  materially  in  his  pendu- 
lum and  other  observations.  He  aflerwards  joined  Captain  Parry 
in  the  second  of  his  celebrated  voyages ;  and  at  Port  Bowen  and 
other  stations  within  the  Arctic  Circle,  he  made,  with  the  assistance 
of  Captain  Parry  and  others,  a  most  valuable  and  extensive  series 
of  observations  upon  the  diurnal  variation,  diurnal  intensity  and  dip 
of  the  magnetic  needle,  and  upon  other  subjects  connected  with  ter- 
restrial magnetism  and  astronomical  refractions,  which  formed  an 
entire  fourth  part  of  our  Transactions  for  1 826,  and  was  printed 
at  the  especial  expense  of  the  Board  of  Longitude.  For  these  papers 
he  received  the  Copley  Medal ;  and  the  Lords  of  the  Admiralty  ac- 
knowledged their  sense  of  the  honour  which  was  thus  conferred  upon 
the  profession  to  which  he  belonged,  by  immediately  raising  him  to 
the  rank  of  Commander,  and  by  appointing  him  to  the  command  of 
the  Chanticleer  upon  a  voyage  of  discovery  and  observation  in  the 
South  Seas.  It  was  during  the  latter  part  of  this  voyage  that  he 
perished  by  an  unfortunate  accident ;  but  I  am  happy  to  say  that 
the  public  is  not  likely  to  lose  altogether  the  benefit  of  his  labours, 
and  that  he  has  left  behind  him  an  immense  mass  of  observations  of 
various  kinds,  which  the  Lords  of  the  Admiralty  have  confided  partly 
to  this  Society,  and  partly  to  the  Astronomical  Society,  with  a  view 
to  their  publication  in  such  a  form  as  may  best  serve  the  interests 
of  science,  and  may  most  tend  to  establish  the  character  and  fame 
of  their  lamented  author. 

The  Reverend  Fearon  Fallows  was  a  distinguished  cotemporary 
of  Sir  John  Herschel  at  Cambridge,  and  throughout  his  life  an 
ardent  cultivator  of  astronomical  science.    In  the  year  18^1  he  was 
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appointed  Astronomer  Royal  at  the  Cape  of  Good  Hope,  to  which 
place  he  immediately  proceeded,  though  provided  only  with  a  sroaU 
transit  and  an  altitude  and  azimuth  instrument,  a  clock,  and  a  few 
other  absolutely  necessary  appendages  of  an  observatory.  In  the 
course  of  the  two  following  years  he  completed  a  catalogue  of27t$ 
southern  stars,  which  was  published  in  our  Transactions  for  1824. 
The  delays  which  subsequently  took  place  in  the  building  of  the 
observatory,  which  was  not  completed  before  1828,  and  the  want  of 
those  capital  instruments  which  were  required  to  put  it  into  complete 
operation,  although  they  did  not  interrupt  or  check  either  the  in- 
dustry of  his  research  or  the  accuracy  of  his  observations,  yet  by 
making  them  necessarily  imperfect,  deprived  them  of  a  very  con- 
siderable part  of  their  value. 

When  the  mural  circle  at  last  arrived,  and  when  he  at  length  ima- 
gined himself  in  possession  of  the  means  of  effecting  the  great  object 
of  his  ambition,  by  making  the  catalogues  of  the  stars  of  the  southern 
hemisphere  rival,  in  accuracy  and  completeness,  those  of  the 
northern,  he  found  new  difficulties  meeting  him  in  the  derangements 
occasioned  in  so  large  an  instrument,  by  embarking,  disembarking, 
and  fixing  it,  thus  producing  errors  which  were  nearly  irremediable  in 
the  absence  of  the  original  maker,  or  of  any  superior  artist.  In  the 
midst  of  these  harassing  discouragements  he  was  attacked  by  severe 
illness,  and  at  the  same  time  deprived  of  his  assistant  by  a  similar 
cause,  yet  even  under  these  afflictions  he  continued  true  to  his  duty ; 
and  in  a  letter  to  one  of  his  friends  a  short  time  before  his  death,  he 
describes  himself  as  being  carried  daily  in  a  blanket  by  his  servants 
from  his  sick  room  to  the  observatory  for  the  purpose  of  winding 
up  his  clocks  and  chronometers.  His  disease  at  last  assumed  the 
form  of  an  incurable  dropsy,  and  he  died  a  short  time  before  his  in- 
tended embarkation  for  England,  whither  at  last  he  had  reluctantly 
consented  to  return,  when  his  recovery  at  the  Cape  was  pronounced 
to  be  hopeless. 

In  the  course  of  the  year  1829  he  made,  in  conjunction  with 
Captain  Ronald  and  Mr.  Johnstone,  a  very  complete  series  of  pen- 
dulum observations,  which  were  published  in  our  Transactions  for 
the  year  1830  :  and  the  Lords  of  the  Admiralty  are  in  possession  of 
a  very  extensive  series  of  astronomical  observations  made  durii^ 
the  last  seven  years  of  his  life,  which  it  is  to  be  hoped  that,  before 
long,  they  will  cause  to  be  given  to  the  public. 

Lieutenant  Colonel  Macdonald,  son  of  the  celebrated  Flora  Mac- 
donald,  besides  many  professional  and  other  works,  was  also  the 
author  of  two  papers  in  our  Transactions  for  the  years  1796  and 
1798,  containing  observations  upon  the  diurnal  variation  and  dip  of 
the  magnetic  needle  made  at  Fort  Marlborough  in  Sumatra,  accom- 
panied likewise  by  some  observations  upon  their  causes. 

Mr.  Thomas  Greatorex,  the  well-known  musician,  was  the  author 
of  a  paper  on  the  measurement  of  the  heights  of  mountains.  He 
was  a  person  of  great  modesty  and  simplicity  of  character,  and  posr 
sessed  a  knowledge  of  some  branches  of  mathematics  and  of  naturu 


phSosophy  which  is  rarely  met  with  in  the  members  of  his  profes- 
sion. 

Sir  Thomas  Frankland)  as  long  ago  as  the  year  1795,  was  the  au-- 
thor  of  a  short  paper  in  our  Transactions  on  the  welding  of  cast 
steel  and  iron. 

Mr.  Wm.  Strutt  of  Derby  was  the  author  of  those  great  improve* 
ments  in  the  construction  of  stoves,  and  in  the  economical  generation 
and  distribution  of  heat,  which  have  of  late  years  been  so  extensively 
and  so  usefully  introduced  in  the  warming  and  ventilation  of  hos- 
pitals and  public  buildings.  He  possessed  a  very  great  knowledge 
of  practiced  mechanics,  and  employed  himself  dirough  the  whole 
course  of  a  very  active  life  in  the  furtherance  of  objects  of  public 
utility. 

Dr.  Parkinson,  Archdeacon  of  Leicester,  gained  the  highest  ho- 
nours at  Cambridge,  and  was  the  author  of  a  treatise  on  mechanics. 
In  his  early  life  he  was  employed,  in  conjunction  with  Israel  Lyons 
and  others,  in  the  formation  of  the  tables  requisite  to  be  used  with 
the  Nautical  Almanac. 

Dr.  Sims  was  a  very  zealous  cultivator  of  botanical  science,  and 
continued  for  many  years  the  publication  of  Curtis's  Botanical  Ma- 
gazine. 

Dr.  Ferris,  besides  other  professional  publications,  was  the  author 
of  a  work  entitled  **  A  General  View  of  the  establishment  of  Physic 
as  a  Science  in  England." 

The  Rev.  William  Holwell  Carr  was  a  gentleman  of  refined  and 
cultivated  taste,  and  a  liberal  patron  of  &e  fine  arts ;  he  has  esta- 
blished no  slight  claim  upon  the  gratitude  of  his  country  by  the  be- 
quest of  his  collection  of  exquisite  pictures  to  the  British  Museum, 
whose  Council  have  thought  it  most  adviseable,  for  their  better  pre- 
servation and  security,  as  well  as  for  the  furtherance  of  that  gentle- 
man's views  in  making  such  a  magnificent  present  to  the  nation,  to 
deposit  them  in  the  British  Gallery. 

The  Earl  of  Darnley  was  a  liberal  patron  of  the  Fine  Arts,  and  a 
zealous  friend  of  all  useful  public  institutions :  and  he  gave  a  most 
convincing  proof  of  the  interest  which  he  felt  in  the  promotion  of 
natural  knowledge,  by  the  formation  and  maintenance  of  a  noble 
.collection  of  rare  and  curious  plants  and  animals. 

Mr.  Thomas  Hope,  the  justly  celebrated  author  of  Anastasius, 
and  Dr.  Magee,  Archbishop  of  Dublin,  author  of  the  great  work 
upon  the  Atonement,  are  names  not  likely  to  be  soon  forgotten  in 
the  literary  history  of  this  country ;  but  they  require  no  further 
notice  from  me,  as  their  labours  are  altogether  foreign  to  the  pur- 
suits of  this  Society. 

The  only  Foreign  Member  whose  death  we  have  to  record  is  the 
celebrated  Sommerring,  who  died  lately  at  Frankfort,  his  native  city, 
full  of  years  and  honour.  His  numerous  and  most  splendid  ana- 
tomical works,  particularly  those  on  the  different  organs  of  sense, 
have  long  placed  him  at  the  head  of  the  anatomists  of  Germany,  and 
probably  of  Europe. 
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I  cannot  conclude  this  Address,  Gentlemen,  without  again  request-^ 
ing  you  to  accept  my  assurances  of  the  sense  which  I  entertain  of 
the  high  honour  of  presiding  over  this  Society,  and  of  my  determi- 
nation to  promote  its  interests  to  the  utmost  of  my  power  and  ability, 
in  case  it  should  be  your  pleasure  to  confide  them  again  to  my  keep- 
ing, by  electing  me  a  second  time  to  fill  this  Chair. 


Report  of  the  Council  to  the  Anniversary  Meeting  on  St.  Andreuf$ 

Day,  18S\. 
The  Council,  to  whom  the  Society  has  confided  the  management 
of  its  afiairs  during  the  past  year,  in  giving  an  account  of  the  man- 
ner in  which  they  have  endeavoured  to  discharge  that  trust,  have 
in  the  first  place  to  congratulate  the  Society  upon  the  honour  whidi 
has  been  conferred  upon  them  by  His  present  Majesty's  liaving 
been  graciously  pleased  to  become  the  Patron  of  the  Society,  ana 
by  his  having  expressed  a  warm  interest  in  its  prosperity. 

They  wish,  in  the  next  place,  to  call  the  attention  of  the  Society 
to  the  alterations  they  have  made  in  the  Statutes.  It  has  for  some 
time  past  appeared  desirable  that  the  Statutes  should  undergo  a 
thorough  revision  with  a  view  to  their  improvement  and  adaptation 
to  the  present  state  of  the  Society.  Tlie  Council,  anxious  to  ac- 
complish this  important  object  in  the  most  efiective  manner  with 
respect  to  the  permanent  interests  of  the  Society,  solicited  the 
assistance  of  such  of  the  Fellows  as  seemed  to  be  most  able,  as  well 
as  willing,  to  give  them  the  benefit  of  their  valuable  advice  and  co- 
operation in  the  performance  of  this  difficult  task.  Three  members 
of  their  own  body  having,  on  this  occasion,  intimated  their  inability 
to  attend,  firom  the  pressure  of  other  avocations,  and  their  wishi 
in  consequence,  to  retire  from  the  Council,  the  Society  was  called 
upon  to  supply  the  vacancies  occasioned  by  these  resignations. 
The  number  of  the  Council  being  completed  by  these  new  elec* 
tions,  twenty-one  other  Fellows  {a  number  equal  to  their  own)  were 
selected  from  the  Society,  for  tne  purpose  of  composing  with  the 
Council  a  Committee  of  forty-two  members  for  preparing  the  re- 
quisite emendations  in  the  Statutes,  and  also  for  mquiring  whether 
it  might  be  advisable  to  propose  any  alterations  in  the  existing 
Charter  of  the  Society. 

This  Committee  held  several  meetings  for  the  discussion  of  these 
subjects.  It  was  found  upon  investigation,  that  several  improve- 
ments which  were  suggested  could  not  be  effected  consistently  with 
the  powers  granted  by  the  present  Charter:  and  it  was  finally 
agreed  that  the  advantages  to  be  expected  firom  those  changes 
would  be  more  than  compensated  by  the  difficulties  and  expenses 
that  would  attend  the  procuring  of  a  new  Charter.  The  Committee, 
therefore,  proceeded  to  direct  their  attention  to  the  efiecting  of 
such  emendations  of  the  Statutes  as  were  compatible  with  the 
powers  granted  by  the  Charts,  and  which  appeared  to  afford  ample 
means  for  the  introduction  of  miich  improvement.  Many  of  the 
Statutes  which,  in  the  course  of  time,  had  become  no  longer  con- 
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formable  to  the  practice^  or  adapted  to  the  existing  eircumstaoces 
of  the  Society^  were  resciDded ;  many  which  required  an  altera- 
tion in  their  form  were  remodelled ;  the  language  in  which  the 
whole  was  expressed  was  rendered  more  uniform,  consistent  and 
precise ;  and  several  new  regulations  were  introduced,  calculated, 
m  the  opinion  of  the  Committee^  to  promote  the  objects  and  the 
welfare  of  the  Society.  The  result  of  the  labours  of  the  Committee 
has  been  the  amended  editipn  of'  the  Statutes  in  the  form  in  which 
they  have  since  been  printed,  after  having  been  adopted  by  the 
Council,  according  to  tne  forms  prescribed  in  the  Charter,  and  in 
the  former  Statutes  of  the  Society.  The  principal  alterations  that 
have  been  made  in  the  Statutes  are  the  following : 

1.  The  number  of  Fellows  whose  signatures  are  required  as  pro- 
posing and  recommending  a  candidate  for  election  into  the  Society 
18  now  extended  to  six  instead  of  three. 

2.  The  times  of  election-  are  now  limited'  to  the  first  ordinary 
meetings  of  the  Society  in  December,  February,  April  and  June. 

3.  Such  persons  as  shall  in  future  be  elected  Fellows  will  be  al- 
lowed to  pay  annual  contributions  of  four  pounds,  as  long  as  they 
shall  continue  to  be  Fellows  of  the  Society;  but  no  bonds,  as  here- 
tofore, shall  be  required  for  enforcing  these  payments. 

4.  Lists  of  persons  whom  the  Council  recommend  to  the  Society 
for  election  as  Council  and  Officers  for  the  ensuing  year  are  to  be 
prepared  previous  to  the  anniversary  meeting. 

5.  The  process  of  balloting  for  the  Council  and  Officers  at  the 
anniversary  meeting  has  been  simplified  by  the  employment  of  a 
single  balloting  list  for  that  purpose. 

6.  An  abstract  of  the  Society's  accompts  in  each  year  is  to  be 
prepared  by  the  Treasurer,  and  printed  for  the  use  of  the  Fellows. 

7.  The  duties  of  the  Assistant  Secretary  and  of  the  Librarian 
are  now  united  in  one  person,  and  the  office  of  Housekeeper  is 
abolished. 

8.  Provision  has  been  made  for  calling  special  general  meet* 
ings  of  the-  Society  whenever  they  may  appear  to  be  necessary. 

9.  A  great  extension  has  been  given  to  the  time  during  which 
the  Library  shall  be  accessible  to  the  Fellows.  It  is  now  ordered 
to  be  open  every  day,  Sundays  excepted,  from  eleven  o'clock  in 
the  morning  till  four  in  the  afternoon,  excepting  on  Good  Friday, 
and  during  Easter,  Whitsun  and  Christmas  weeks.    ' 

10.  Provision  has  been  made  for  an  annual  inspection  of  the 
Library  at  a  stated  period. 

The  new  Statutes  are  now  printed  for  the  use  of  the  Fellows,  and 
may  be  had  on  application  to  the  Assistant  Secretary. 

Since  these  Statutes  have  been  framed,  the  Council  have  besides 
adopted  several  specific  regulations  calculated  to  facilitate  the  bor- 
rowmg  of  books  out  of  the  Library,  and  for  ensuring  their  regular 
return  at  the  proper  period.  They  have  also  framed  regulations 
respecting  the  loan  of  instruments  belonging  to  the  Society,  with 
a  view  to  the  accommodation  of  Fellows  wishing  to  borrow  them, 
and  consistently  with  their  preservation  in  good  condition. 
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Pursuant  to  the  agreement  entered  into  with  the  Trustees  of  the 
British  Museum  respecting  the  exchange  of  the  Arundel  manU'* 
scripts  for  books  suited  to  the  objects  of  the  Society^  the  sum 
of  £956  Os.  3d^  was  in  July  last  received  from  the  Trustees  of  the 
Museum,  indth  the  condition  annexed,  that  the  money  was  to  be 
expended  exclusively  in  the  purchase  of  books,  and  that  a  list  of 
the  books  so  purchased  should  be  sent  to  the  Trustees.  Nearly 
the  whole  of  this  sum  has  since  been  applied  in  the  manner  stipu* 
lated  for,  and  the  Library  of  the  Royal  Society  has  in  consequence 
been  enriched  by  a  very  large  addition  of  works  on  scientific  8ub« 
jects,  which  had  long  been  wanting  for  the  supply  of  its  deficiencies 
in  those  branches  of  knowledge,  the  promotion  of  which  is  more 
particularly  the  object  of  the  Royal  Society. 

A  communication  has  lately  been  received  from  the  Trustees  of 
the  British  Museum,  stating  that  they  expect  to  realize  at  least  the 
greater  part  of  the  remaining  sum  due  to  the  Royal  Society,  on 
account  of  the  Arundel  MSS.  by  the  sale  of  duplicate  books,  in 
the  course  of  the  ensuing  spring ;  and  that  the  money  so  realized 
,will  be  paid  over  without  delay  into  the  hands  of  the  Treasurer  of 
the  Royal  Society. 

The  Council  have  in  the  course  of  the  last  summer  ordered  a 
thorough  inspection  of  the  Library,  and  the  accurate  completion 
of  its  Catalogue,  a  task  for  the  proper  execution  of  which  consider- 
able  time  and  labour  have  been  required,  and  which  is  now  nearly 
completed.  With  the  kind  assistance  of  Mr.  Dollond,  a  list  has 
also  been  made  of  the  philosophical  instruments  belonging  to  the 
Society,  and  ordered  to  be  printed  for  the  use  of  the  Fellows. 

The  increase  of  the  Library  and  the  probability  of  its  future  ex- 
tension have  rendered  it  extremely  necessary  that  a  more  enlarged 
space  should  be  obtained  than  that  afforded  by  the  apartments  at 
present  occupied  by  the  Society.  On  this  account  the  Council  have 
reason  to  congratulate  the  Society  on  the  acquisition  they  have 
lately  made,  by  the  favour  of  the  Lords  Commissioners  of  His  Ma- 
jesty's Treasury,  on  the  application  of  Kis  Royal  Highness  tlie 
President,  of  the  rooms  lately  occupied  as  the  PriVy  Seal  Office. 

On  a  representation  made  to.  the  Council  of  the  advantages  to  be 
expected  from  the  application  of  the  optical  principle  developed 
by  Mr.  Barlow,  to  the  construction  of  a  telescope  of  large  dimen- 
sions, the  Cotincil  appointed  a  Committdb  of  inquiry  into  this  sub- 
ject;. and  having  received  from  them  a  report  favourable  to  the  suc- 
cess of  the  measure,  have  given  orders  to  Mr.  Dollond  to  execute  a 
telescope  of  that  description  under  the  superintendence  of  Mr. 
Barlow. 

The  Council  have  also  to  announce  that  they  have  placed  the 
papers  containing  the  magnetical  observations  made  by  the  late  la- 
mented Capt.  Foster  in  his  recent  voyage  of  discovery  f  and  which 
have  been  transmitted  to  the  Royal  Society  by  the  Loros  Commis. 
sioners  of  the  Admiralty),  in  the  hands  of  Mr.  Christie,  who  hay 
obligingly  offered  to  examine  them,  and  has  undertaken  to  condense 
them  with  a  view  to  publication  by  the  Society. 
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The  Council  bbing  desirous  of  obtatning  authentic  documents 
respecting  the  tides,  applied  to  the  Admiralty  for  accounts  of  the 
rise  and  fall  of  the  sea,  and  the  exact  periods  of  high  and  low  water 
at  the  different  sea-ports.  Orders  have  in  consequence  been  given 
to  the  proper  officers  of  the  Dock-yards  at  Woolwich,  Sheemess, 
Portsmouth,  and  Plymouth,  to  make  these  observations,  and  re-» 
turns  have  already  been  received  from  those  places.  The  Chair- 
man and  Directors  of  the  London  Dock  Company  have  presented 
to  the  Society  the  books  containing  a  complete  series  of  original 
observations  on  the  tides,  referred  to  in  a  paper  read  to  the  Society 
on  that  subject  by  Mr.  Lubbock ;  for  which  favour  the  Council  have 
returned  suitable  acknowledgements. 

Considerable  uncertainty  having  prevailed  with  regard  to  many 
points  relating  to  the  powers  entrusted  to  the  Society  of  conferring 
certain  honorary  rewards^  and  also  as  to  the  principles  which  should 
guide  them  in  making  the  several  awards  of  those  honours^  the 
Council  appointed  a  Committee  for  considering  the  whole  of  this 
subject.  The  Committee,  in  the  execution  of  this  task,  have  made 
a  diligent  search  for  all  the  documents  relating  to  these  subjects^ 
including  the  extracts  from  wills  and  other  authorities,  and  the  re- 
solutions which  have  from  time  to  time  been  made  by  the  Council 
relating  to  the  medals;  and  have  directed  that  separate  lists  should 
be  made  out  of  all  the  persons  who  have  received  the  honorary  re- 
wards  bestowed  by  the  Society,  specifying  the  respective  dates 
and  subjects  for  which  they  were  awarded.  Their  exertions  have 
been  ably  and  diligently  seconded  by  the  Assistant  Secretary ;  and 
the  Council  have  directed  that  the  account  which  Mr.  Hudson  has 
drawn  up  shall  be  printed  for  the  use  of  the  Fellows. 

The  Council,  on  the  recommendation  of  the  Committee,  have 
adopted  the  following  regulations  as  to  the  mode  of  making  the 
several  awards  entrusted  to  them. 

1.  The  Copley  Medal  shall  be  awarded  to  the  living  author  of 
such  philosophical  research,  either  published  or  communicated  to 
the  Society,  as  may  appear  to  the  Council  to  be  deserving  of  that 
honour.  The  particular  object  or  subject  of  research^  on  account 
of  which  the  medal  is  awarded,  shall  be  specified  in  making  the 
award.  No  limitation  shall  exist  either  as  to  the  period  of  time 
within  which  that  research  was  made,  or  to  the  particular  country 
to  which  its  author  may  belong.  It  shall  not  be  awarded  to  any 
person  who  is  a  member  of  the  Council  at  the  time  when  the  award 
is  made.  Ttie  medal  may,  as  was  formerly  done,  be  given  more  than 
once  to  the  same  person,  if  the  Council  deem  it  expedient  so  to  mark 
their  high  sense  of  the  merit  of  the  author.  The  medal  shall,  as  far 
as  circumstances  permit,  be  awarded  annually. 

2.  No  change  is  made  in  the  mode  of  awarding  the  Royal  medals, 
formerly  resolved  upon  by  the  Council. 

3.  At  the  first  meeting  of  the  Committee  of  papers  held  in  each 
year,  some  one  paper  then  in  the  hands  of  the  Secretaries,  and  in- 
tended to  be  read  to  the  Society,  shall  be  selected  as  the  Bakerian 
Lecture  for  that  year. 
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•  Incooyenience  having  arUen  from  the  Collection  which  the 
Porter  ha»  hitherto  been  in  the  habit  of  making  from  the  Fellows 
of  gratuities  for  the  delivery  of  the  Lists  of  tlie  Societ}',  the  Couadl 
have  now  ordered  that  from  the  day  of  the  next  anniversary,  he 
shall  receive,  in  lieu  of  such  gratuities,  and  of  bis  former  salary^  a 
salary  at  the  rate  of  £60  per  annum. 

The  Copley  Medal  has  been  adjudged  to  Professor  Airy  of  Cam- 
bridge^ for  his  papers  on  the  construction  of  the  Achromatic  Eye- 
pieces of  Telescopes^  and  on  the  Achromatism  of  Microscopes;  on  the 
Spherical  Aberration  of  Eye-pieces,  and  for  his  other  papers  on  optical 
subjects  in  the  Cambridge  Philosophical  Transactions. 

The  rules  for  the  practical  construction  of  eye-pieces,  which  were 
chiefly  formed  by  the  elder  Dollonds,  were  probably  deduced  by  re- 
peated trials,  conducted  with  the  usual  skill  and  sagacity  of  those 
great  opticians,  rather  than  by  any  very  accurate  reference  to  their 
mathematical  theory:  in  whatever  manner,  however,  they  were  disco- 
vered, they  have  continued  to  be  adopted  by  opticians  with  very  little 
alteration  since  that  time. 

The  correction  of  the  spherical  and  chromatic  aberration  of  eye- 
pieces is  at  least  as  important  in  practice  as  those  of  object-glasses ; 
and  whilst  the  theory  of  the  latter  has  been  more  than  once  subjected 
to  a  complete  analysis,  that  of  the  former  has  been  almost  altogether 
neglected.  The  elaborate  and  complicated  formulee  of  Euler  are 
altogether  useless  for  the  present  constructions ;  and  the  more  prac- 
tical investigations  of  Boscovich,  though  opening  the  way  to  more 
accurate  results,  have  failed  to  satisfy  the  required  conditions.  Pro- 
fessor Airy,  by  a  more  accurate  analysis  of  the  theory  of  oblique  pen- 
oi]is  of  rays,  and  by  connecting  his  investigations  more  strictly  with 
tne  practical  conditions  of  the  problem  to  be  solved,  has  been  enabled 
not  merely  to  satisfy  the  common  constructions  and  the  rules  for 
eflecting  them,  but  likewise  to  point  out  other  constructions  vnth  their 
corresponding  rules  ^  and  though  such  constructions  have  been  found, 
upon  trial,  to  be  at  least  not  superior  to  those  which  are  already  in 
use»  it  must  always  be  considered  as  an  important  step  in  the  ad- 
vancement of  science,  that  theory  should  be  at  least  coextensive  with 
practice,  and  should  become  a  leader  and  a  guide  to  the  latter,  instead 
of  a  follower  in  its  train.  But  though  the  Council  have  selected  the 
papers  on  the  theory  of  the  correction  of  the  chromatic  and  spherical 
aberration  of  eye-pieces,  as  forming  the  principal  ground  of  their  de- 
cision, yet  they  are  anxious  to  combine  with  them  other  papers  in  the 
same  Transactions,  as  deserving  of  particular  commendation,  and  as 
showing  the  profound  acquaintance  of  their  author  with  every  bmnch 
of  optical  science.  Amongst  these  may  be  mentioned  the  paper  on 
the  Double  Refraction  of  Quartz,  which  is  of  very  recent  publication, 
inasmuch  as  it  affords  one  of  the  most  striking  ^  posteriori  prooh 
which  have  hitherto  been  discovered  of  the  truth  of  the  undulatory 
theory  of  light ;  a  most  difficult  mathematical  investigation,  essentially 
founded  upon  that  theory,  leads  him  to  expect  the  appearance  of  phse- 
nomena  of  great  beauty  and  intricacy,  as  the  result  of  certain  experi- 


90 


menu  which  are  found  upon  examination  to  be  almost  mathematicaHy 
exact.  It  is  by  such  tests,  and  many  others  reproducible,  that  the 
truth  of  the  theory,  which  was  established  and  developed  by  the  ge- 
nius of  Young  and  of  Fresnel,  becomes  established  upon  evidence 
scarcely  inferior  to  that  of  universal  gravitation. 

The  Society  next  proceeded  to  the  Election  of  the  Council  and 
Officers  for  the  ensuing  year,  when  the  following  was  declared  to 
be  the  list: — 

FresiderU. 

His  Royal  Highness  the  Duke  of  Sussex,  K.G. 

Treasurer, 
John  William  Lubbock,  Esq.  M.A. 

Secretaries. 
Peter  Mark  Roget,  M.D.        John  George  Children,  Esq. 

Foreign  Secretary. 
Charles  Konig,  Esq. 

Other  Members  of  the  Council. 

Peter  Barlow,  Esq.  William  George  Maton,  M.D. 

John  Bostock,  M.D.  Roderick  Impej  Murchison,  Esq. 

Rev.  William  Buckland,  D.D.  Rev.  George  Peacock,  M.A. 

SamuelHunterChristie,E8q.M.A.  George  Rennie,  Esq. 

Rev.  Henry  Coddington,  M.A.  Captain  William  Henry  Smyth, 

Charles  Daubeny,  M.D.  R.N. 

George  Dollond,  Esq.  Nicholas  Aylward  Vigors,  Esqr 

Davies  Gilbert,  Esq.  M.A.  M.A. 

Joseph  Henry  Green,  Esq.  Rev.  William  W^hewell,  M.A. 
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December  8>  1831. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

Thomas  Maclear,  Esq.,  Philip  Hardwick^  Esq.,  the  Right  Hon. 
Lord  Oxmantown,  and  Henry  Kobinson  Palmer,  Esq.,  were  elected 
Fellows  of  the  Society. 

The  reading  of  a  paper,  entitled  ^*  Experimental  Researches  in 
Electricity,"  by  Micnael  Faraday,  Esq.  r.R.S.  was  commenced. 


December,  15,  1831. 

JOHN  WILLIAM  LUBBOCK,  Esq.  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

The  reading  of  Mr.  Faraday*s  paper,  entitled  "  Experimental  Re- 
searches  in  Electricity, "  was  concluded. 

This  paper  is  divided  into  four  parts :  the  first  being  on  the  In- 
duction of  Electric  Currents ;  the  second,  on  the  Evolution  of  Elec* 
tricity  from^ Magnetism ;  the  third,  on  a  new  Electrical  Condition  of 
Matter ;  anil  the  fourth^  on  Arago's  Magnetic  Phsenumena. 

The  author  defines  electrical  induction  to  be  the  power  which 
electrical  currents  possess  of  inducing  any  particular  state  upon 
matter  in  their  immediate  neighbourhood.  A  great  length  of  copper 
wire,  l-20th  of  an  inch  in  diameter,  was  wound  round  a  cylinder  of 
wood  so  as  to  compose  two  helices^  the  coils  of  which  were  inter- 
mixed, but  prevented  from  touching  each  other  by  interposed  threads 
of  twine  and  calico.  One  helix  was  connected  with  a  voltaic  battery, 
and  the  other  with  a  galvanometer.  No  efiect  was  perceived  on  the 
latter,  widi  a  battery  of  10  plates :  a  slight  effect  only  with  one  of 
100  plates ;  and  a  distinct  deflection  of  the  needle  of  the  galvano- 
meter occurred  when  the  contact  was  made  with  a  battery  of  120 
plates.  While  the  contact  was  preserved,  the  needle  returned  to  its 
natural  position,  and  was  unaffected  by  the  electric  current  passing 
through  the  wire  connected  with  the  battery ;  but  on  breakmg  the 
connexion,  the  needle  of  the  galvanometer  was  agmn  deflected,  but 
in  a  direction  contrary  to  that  of  its  former  deflection.  Hence  it  is 
inferred  that  the  electric  current  sent  by  the  battery  through  on6 
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wire,  induced  a  similar  current  through  the  other  wire,  but  only  at 
the  moment  the  contact  was  made  ;  and  a  current  in  the  contrary 
direction  when  the  passage  of  the  electricity  was  suddenly  inter- 
rupted. These  transitory  currents,  resembling  waves,  were  round  to 
be  capable  of  magnetizmg  needles  placed  within  the  helix.  Colla- 
teral currents^  either  in  the  same  or  in  opposite  directions,  exert  no 
permanent  inductive  power  on  each  other. 

No  other  evidence  of  the  electric  action  of  these  induced  currents 
could  be  detected,  such  as  the  appearance  of  a  spark,  the  ignition  of 
fine  wires,  or  of  charcoal,  impressions  on  the  tongue,  contractions  in 
the  muscles  of  frogs,  or  chemical  decompositions.  Yet  these  induced 
currents  were  found  to  be  capable  of  passing  through  fluids,  when 
interposed  to  a  small  extent  in  the  circuit. 

Similar  effects  were  apparently  produced  by  the  inductive  influence 
of  ordinary  electricity  directed  through  the  first  set  of  wires. 

The  second  part  of  this  paper  contains  the  account  of  experi- 
ments in  which  the  helix  connected  with  the  voltaic  battery  was 
wound  round  one  side  of  an  iron  ring,  welded  from  soft  round  bar- 
iron  ;  while  another  helix  connected  with  a  galvanometer  was  coiled 
round  the  opposite  side  of  the  ring.  The  electrical  indications  ob- 
tained by  this  apparatus  were  much  more  considerable  than  in  the 
former  case,  but  were  equally  transitoiy,  and  were  of  opposite  kinds 
on  the  interruption  of  the  contacts  with  the  battery.  By  interposing 
charcoal  points  in  the  circuit  of  the  induced  helix,  a  minute  spark 
was  perceived  whenever  the  contacts  were  made  or  broken  off;  but 
no  ignition  of  wires  or  other  electric  effects  could  be  obtained. 
Electric  currents  were  also  induced  in  a  iielix  into  which  a  soft  iron 
cylinder  was  introduced,  whenever  that  iron  was  rendered  magne- 
tical  by  induction  from  magnets  applied  to  its  ends.  The  sudden 
introduction  or  removal  of  a  magnet,  in  the  place  of  the  iron  cylin- 
der, produced  similar  effects  on  the  helix. 

In  many  of  these  experiments  the  author  employed  the  large  com- 
pound magnet  constructed  by  Dr.  Gowin  Knight,  and  belonging  to 
the  Royal  Society.  Similar  effects  were  produced  when  the  iron  was 
surrounded  by  a  piece  of  copper-plate  wrapped  once  round  it  with  its 
•edges  connected  with  the  wires  of  the  galvanometer.  Currents  were 
induced  on  a  wire  coiled  into  a  flat  spiral,  by  bringing  one  of  the 
poles  of  the  powerful  magnet  of  Dr.  Knight  opposite  to  its  centre. 
Even  single  wires  brought  near  the  pole  of  this  magnet  had  electric 
(Currents  induced  in  them.  But  all  attempts  to  obtain  chemical 
effects  by  these  currents  of  electricity  induced  by  magnetism  were 
unsuccessful. 

In  the  third  part  of  the  paper  the  author  regards  the  condition 
In  which  a  conducting  wire  exists  while  it  is  subject  eithi^  to  volta- 
electnc,  or  magneto-electric  induction,  as  a  peculiar  one,  which  he 
d^6ignat^s  by  ^e  term  Electro-tonic  state.  This  peculiar  condition 
shows  no  electrical  effects  while  it  continues,  nor  does  it  exsert  any 
sensible  action  on  matter,  for  on  other  electrical  currents,  either  of 
an  attractive  or  repulsive  kind ;  nor  does  it  tend  either  to  accele- 
rate or  to  netard  those  currents. 
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In  the  fourth  part  of  the  paper  the  author  relates  a  great  number 
of  experiments,  which  concur  m  proving  that  when  a  piece  of  metal 
is  moved  in  any  particular  direction,  either  in  front  of  a  single  mag- 
netic pole,  or  between  the  opposite  poles  of  a  horse-shoe  magnet^ 
electrical  currents  are  developed  which  pass  along  the  substance  of 
the  metal  in  a  direction  transverse  to  that  of  its  own  motion.  By 
the  application  of  this  principle,  the  author  is  enabled  to  explain 
the  various  phaenomena  which  take  place  in  the  experiments  of 
Arago  and  others,  where  magnetic  action  appears  to  be  developed 
by  rotation ;  and  which  have  been  erroneously  attributed  to  simple 
magnetic  induction,  and  to  the  time  supposed  to  be  required  for  the 
progress  of  that  induction.  The  electro-magnetic  effect  of  the  elec- 
tric current  induced  in  a  conductor  by  a  magnetic  pole,  in  conse- 
quence of  their  relative  motion,  is  such  as  tends  continually  to  di- 
minish that  relative  motion  ;  that  is,  to  bring  the  moving  bodies  into 
the  state  of  relative  rest ;  so  that  if  the  one  be  made  to  revolve  by  an 
extraneous  force,  the  other  will  tend  to  revolve  with  it  in  the  same 
direction,  and  with  the  same  velocity. 

A  paper  was  read,  entitled  "  Some  Remarks  on  the  internal  Struc- 
ture of  the  Platypus  Anatinus  {Ornithorhyncus  paradoocus,  Blum.).*'  By 
Richard  Griffin,  Esq.   Communicated  by  Dawson  Turner,  Esq.  F.R.S. 

Having  an  opportunity  of  examining  two  specimens  of  the  Orni- 
thorhyncus, the  one  male,  the  other  female,  belonging  to  the  Norfolk 
and  Norwich  Museum,  the  author  found  in  the  latter  two  large 
mammary  glands,  one  on  each  side  of  the  chest,  and  covering  nearly 
the  wh<4e  under  surface  of  the  animal  5  numerous  ducts  proceeded 
from  them^  perforating  the  skin,  at  two  circular  portions,  which  pre- 
sented no  elevation  corresponding  to  nipples.  The  Fallopian  tubes 
terminate  by  very  small  orinces  in  the  cloaca :  posterior  to  their  termi- 
nations the  author  observed  two  slightly  projecting  processes,  con- 
taining each  the  orifice  of  a  duct  which  proceeds  to  a  length  of  at 
least  two  inches*  but  the  continuation  of  which  could  not  be  traced  in 
the  specimen  examined  in  consequence  of  the  injuries  it  had  received. 
In  the  male,  three  pointed  processes  were  noticed  at  each  extremity  of 
the  corpora  cavernosa  of  the  penis,  the  cavities  of  which  do  not  com- 
municate with  one  another,  and  are  separated  before  their  termina- 
tion. The  spur  of  the  male  is  furnished  with  a  sac,  of  the  size  of  a 
pea,  containing  a  poisonous  fluid,  which  by  means  of  a  canal  is  con- 
ducted into  a  wound  inflicted  by  the  spur. 


December  22,  1831. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

The  Right  Hon.  Sir  James  Graham,  Bart,  was  elected  a  Fellow  of 
the  Society. 

A  paper  was  read,  entitled  "  Some  Account  of  a  New  Volcano  in 
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the  Mediterranean.**  By  John  Davy,  M.D.  F.R.S.,  Assistant  Inspec- 
tor of  Army  Hospitals. 

The  first  intelligence  of  the  breaking  out  of  the  volcano,  which  19 
the  subject  of  the  present  paper,  was  brought  to  Malta,  on  the  1 6th 
of  July  last,  by  a  merchant  vessel.  It  was  confirmed  soon  after  by 
Captain  Swinburne,  of  H.M.S.  Rapid,  who  had  succeeded  in  approach- 
ing very  near  the  island.  The  crater  of  the  volcaiK),  which  was  in 
great  activity,  was  then  only  a  few  feet  above  the  level  of  the  sea. 
Several  shocks  of  an  earthquake  had  been  felt  near  the  same  spot 
about  a  month  before  the  eruption.  The  volcano  continued  active 
till  the  1 6th  of  August,  and  the  island  it  was  forming  gradually  en- 
larged in  all  its  dhnensions ;  but  since  that  period  there  has  been  no 
fresh  eruption*  In  the  end  of  August,  a  survey  of  the  island  was 
carefully  made  by  Captain  Wodehouse,  R.N.  of  H.M.  brig  Ferret ; 
and  a  plan  drawn  by  him  is  annexed  to  the  present  paper.  The  cir- 
cumference of  the  island  is  about  3240  feet,  and  its  greatest  height  107 
feet ;  the  circumference  of  its  crater  is  about  780  feet.  The  surface 
of  the  island  is  composed  entirely  of  ashes  and  cinders,  without  any 
lava.  The  crater  contained  turbid  salt  water,  having  a  temperature  of 
200°  Fahr.  and  emitting  a  constant  supply  of  gas.  The  water  in 
the  immediate  neighbourhood  of  the  island  was  very  shallow,  not  ex- 
ceeding three  or  four  feet,  and  the  crater  vi^as  rapidly  filling  up  by  the 
falling  in  of  its  margin. 

The  author  could  not  learn  that  anything  unusual  had  been  noticed 
as  having  occurred  in  any  of  the  neighbouring  volcanic  regions,  either 
at  the  time  of  the  eruption  or  immediately  antecedent  to  it.  He  de- 
scribes the  phenomena,  which  fell  under  his  own  observation,  on  a 
visit  which  he  made  to  the  island  on  the  5th  of  August.  During  the 
most  violent  eruptions,  a  large  quantity  of  dense  white  vapour,  re- 
sembling snow  or  bleached  wool,  rose  to  a  great  height  in  the  atmo- 
sphere, and  assumed  various  extraordinary  forms ;  this  was  followed  by 
columns  of  perfectly  black  matter,  rising  to  the  height  of  three  or  four 
thousand  feet,  and  spreading  out  very  widely,  even  to  windward.  The 
subterranean  sounds  attending  the  eruptions  were  not  very  loud,  and 
were  much  exceeded  by  that  of  the  electrical  explosions  accompanying 
the  lightning,  which  was  seen  to  dart  in  various  directions  in  the  at- 
masphere  of  the  eruption.  To  leeward  of  the  volcano,  the  sea  was 
much  discoloured  by  the  admixture  of  ashes  and  fine  dust,  and  an 
abundance  of  light  cinders  were  floating  on  its  surface.  Even  when 
the  author  was  enveloped  in  the  dark  cloud  of  ashes  falling  from  the 
volcano,  not  the  smallest  odour  of  bitumen,  of  sulphuretted  hydrogen, 
or  of  sulphureous  or  any  other  acid,  was  perceptible  5  nor  was  any 
inconvenience  felt  in  respiration.  No  appearance  of  flame,  and  but 
little  light,  was  exhibited  during  these  eruptions. 

The  solid  products  ejected  from  the  volcano  appeared,  on  examina- 
tion, to  differ  more  in  form  than  in  chemical  composition ;  and  were 
found  to  consist  of  alumina,  lime,  magnesia,  and  silex,  coloured  by 
protoxide  of  iron,  and  without  any  potash.  With  the  exception  of 
small  masses  of  vesicular  basalt,  similar  to  the  common  lava  of  Etna 
and  Vesuvius,  these  meterials  exhibited  no  crystalline  structure.  The 
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water  taken  from  the  crater  appeared  to  consist  of  sea-water  holding 
in  suspension  a  fine  dust^  together  with  filaments  resembling  vegetable 
fibres^  which  the  author  supposes  to  have  been  derived  from  sea-weed 
drawn  into  the  water.  The  saline  ingredients  of  this  water  difi^ered 
from  that  of  the  Mediterranean,  chieflv  in  containing  more  sulphate 
of  lime,  and  a  little  alumina,  oxide  of'  iron,  and  a  trace  of  oxide  of 
manganese  5  all  these  in  combination  with  an  acid,  probably  the  sul- 
phuric or  muriatic,  and  a  notable  portion  of  h)'persulphite  of  lime  and 
magnesia.  He  could  ^not  detect  in  it  any  free  acid  or  alkali,  or  the 
presence,  even  in  combination,  of  any  potash  or  ammonia,  or  nitric 
acid,  nor  the  slightest  trace  of  bromine  or  iodine.  The  gas  emitted 
by  the  volcano  appeared,  as  for  as  could  be  determined  from  an  ex« 
amination  of  two  specimens,  to  consist  chiefly  of  carbonic  acid^  with 
a  trace  of  sulphuretted  hydrogen. 

The  author  observes  in  conclusion,  that  the  results  of  his  inquiry 
are  almost  entirely  of  a  negative  kind ;  and  in  this  respect  correspond 
with  those  obtained  by  Sir  Humphry  Davy,  with  respect  to  Vesuvius, 
and  which  are  described  in  his  paper  ^^  On  thePhsenomena  of  Volcanos/* 
published  in  the  Philosophical  Transactions  for  1828.  They  accord- 
ingly tend  to  corroborate  the  simple  hypothesis  there  adopted  in  expla- 
nation of  the  phsenomena  of  volcanic  action ;  namely,  that  of  the  ex- 
istence of  an  ignited  nucleus  of  fluid  matter,  occasionally  forced 
through  the  cooled  crust  of  the  earth  by  the  expansive  power  of  steam 
and  gas :  and  they  militate  strongly  against  the  hypothesis  of  the  che- 
mical origin  of  volcanos,  and  of  their  being  attended  by  a  decomposi- 
tion of  water  by  the  metallic  bases  of  the  earths  and  alkalies. 

A  drawing  of  the  volcano  in  its  active  state  of  eruption  accompanied 
the  paper,  together  with  a  plan,  and  views  of  the  island. 


January  12,  1832. 
JOHN  BOSTOCK,  M.D.  Vice-President,  in  the  Chair. 

The  Bakerian  Lecture  for  1832,  entitled  '^  Experimental  Re- 
searches in  Electricity — Second  Series,"  by  Michael  Faraday,  Esq. 
F.R.S.  was  read. 

The  success  of  the  author  in  exhibiting  the  evolution  of  elec- 
tricity by  induction  from  ordinary  magnets,  led  him  to  conclude 
that  simdar  effects  might  be  obtained  from  the  magnetism  of  the 
earth,  and  even  to  an  extent  that  might  render  it  available  in  the 
construction  of  new  electrical  machines.  These  expectations  have 
been  fully  realized;  and  the  researches  which  establish  the  in- 
fluence of  terrestrial  induction  in  giving  rise  to  electrical  currents, 
form  the  subject  of  this  second  paper. 

Whenever  a  hollow  helix,  the  terminal  wires  of  which  were  con- 
nected with  those  of  a  galvanometer,  and  which  inclosed  a  cylinder 
of  soft  iron,  was  held  with  its  axis  in  the  line  of  the  magnetic  dip, 
and  suddenly  inverted,  the  evolution  of  electric  currents  was  imme- 
diately rendered  sensible  by  the  deflection  of  the  needle  of  the  gal- 
vanometer ;  a  deflection  in  the  contrary  direction  being  produced 
the  moment  the  helix  was  again  inverted,  so  as  to  JKcover  its  first 
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position.  The  same  effect  resulted  from  the  simple  introduction 
of  the  iron  cylinder  into,  or  its  removal  out  of,  the  helix ;  evidently 
in  consequence  of  the  magnetism  acquired  by  position  with  relation 
to  the  magnetic  poles  of  the  earth«  When  a  cylindric  magnet  was 
substituted  for  thesoft  iron,  the  same  phenomena,  obviously  ascribable 
to  terrestrial  induction,  were  in  either  case  observed.  Similar  but 
more  feeble  indications  of  the  same  effect  were  obtained  by  invert- 
ing the  helix  alone,  without  its  association  with  any  ferruginous 
body  whatever. 

The  influence  of  terrestrial  magnetism  in  eliciting  electricity  from 
revolving  metallic  bodies  was  next  made  the  subject  of  investigation. 
A  copper  plate  was  made  to  rotate  in  a  horizontal  plane,  one  of  the 
wires  of  the  galvanometer  being  brought  into  contact  with  its  axis, 
and  the  other  attached  to  a  leaden  conductor  pressing  against  the 
amalgamated  edge  of  the  plate.  The  needle  of  the  galvanometer 
was  immediately  deflected,  either  to  the  east  or  west,  according  to 
the  direction  of  the  rotation ;  and  by  successively  changing  this 
direction,  and  accommodating  it  to  the  oscillations  of  the  needle, 
the  arc  of  its  vibrations  was  soon  made  to  extend  to  50^  or  60^. 
When  the  plane  of  rotation  passed  through  the  line  of  dip,  the 
galvanometer  was  not  aflected.  A  copper  plate,  revolving  in  a  plane 
perpendicular  to  the  line  of  dip,  thus  composes  a  new  electrical 
machine,  differing  from  the  common  plate  machine  in  the  circum- 
stance of  the  material  of  which  it  is  formed  being  the  most  perfect 
conductor,  while  in  the  latter  it  is  the  most  perfect  non-conductor. 
Insulation,  which  is  essentially  required  in  the  latter,  is  fatal  to  the 
efficacy  of  the  former.  The  quantity  of  electricity  produced  by  the 
metallic  machine  does  not  appear  to  be  inferior  to  that  evolved  by 
the  glass  machine,  although  differing  much  in  its  intensity.  On 
employing  copper  wires  of  greater  thickness,  more  powerful  effects 
were  obtainea.  The  author  expects  that  the  effects  may  be  still 
further  increased  by  certain  combinations  of  superposed  plates, 
alternately  revolving  in  opposite  directions. 

The  author  proceeds  to  show  by  experiment  the  manner  in  which 
terrestrial  magneto-electric  induction  produces  phaenomena  similar 
to  those  observed  by  Messrs.  Barlow  and  Christie  when  ferruginous 
bodies  are  in  rapia  rotation,  and  which  have  been  ascribed  to  a 
change  in  the  ordinary  disposition  of  the  magnetism  of  the  ball. 
He  found  that  the  rotation  of  a  copper  ball  on  an  axis  either  hori- 
zontal or  otherwise  inclined  to  the  line  of  dip,  gave  rise  to  a  circu- 
lation of  electric  currents  in  a  plane  perpendicular  to  that  of  revo- 
lution^ and  in  exact  conformity  with  the  law  already  deduced  by  the 
author  in  the  first  part  of  this  paper.  This  law  is  illustrated  in  a 
very  simple  manner  by  the  following  experiment. — A  copper  wire, 
eight  feet  long,  had  its  two  ends  fastened,  each  respectively  to  the 
ends  of  the  wires  of  the  galvanometer,  so  as  to  form  with  them  one 
uninterrupted  circuit.  Upon  moving  the  copper  wire  to  and  fro  over 
the  galvanometer,  whilst  the  lower  part  remained  steady,  the  mag- 
netic needle  was  immediately  deflected,  in  a  direction  regulated  by 
the  relative  position  of  the  wire  and  the  direction  of  its  motion. 
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It  18  a  further  consequence  of  this  lawy  that  the  rotation  of  the 
globe  of  the  earth  itself  must  tend  to  induce  electric  currents  in  its 
own  mass,  passing  in  each  hemisphere  from  the  equatorial  to  the 
polar  regions  -,  so  that  if  one  set  of  conductors  could  be  applied  at 
the  equator,  and  another  at  the  poles,  negative  electricity  would  be 
collected  by  the  former,  and  positive  electricity  by  the  latter.  The 
electricity  of  metalliferous  veins  in  the  mines  of  Cornwall  (of  which 
an  account  has  been  given  by  Mr.  Fox,  in  a  paper  lately  published 
in  the  Philosophical  Transactions,)  does  not  appear,  however,  to  be 
referrible  to  magneto-electric  induction.  It  may  be  a  question 
whether  the  phenomena  of  the  Aurora  Borealis  and  Australis  may 
not  arise  from  the  discharge  of  this  induced  electricity  consequent 
on  the  earth's  rotation. 

As  it  appeared  probable  that  there  exists  some  natural  difference 
in  the  intensity  of  these  electric  currents  induced  by  magnetism  in 
different  conducting  bodies,  the  author  endeavoured  to  determine 
what  effects  might  arise  from  this  difference  in  the  case  of  iron  and 
copper.  For  this  purpose  he  joined  together  the  ends  of  whres  of 
each  of  these  metals,  each  120  feet  in  length,  extended  in  the  direc- 
tion of  the  magnetic  meridian.  The  copper  wire  was  then  divided 
in  the  middle  and  examined  by  a  delicate  galvanometer^  but  no 
evidence  of  any  electrical  current  was  obtained.  The  same  negative 
result  attended  trials  with  wires  of  these  metals,  twisted  together, 
and  passed  between  the  poles  of  a  powerful  magnetic  battery. 
Similar  experiments  tried  with  other  metals,  and  also  with  a  circuit 
composed  of  copper  and  sulphuric  acid,  afforded  in  like  manner  no 
indications  of  electric  currents.  If  ence  it  appears  that  when  metals 
or  other  conductors  of  different  kinds  are  equally  subjected  to 
magneto-electric  induction,  they  exhibit  equal  powers  with  respect 
to  the  currents  induced  in  them. 

By  another  experiment  the  author  shows  that  these  effects  of 
magneto -electric  induction  are  not  owing  to  the  motion  of  the 
magnet  and  conductor  relatively  to  each  other,  but  that  they  take 
place  to  an  equal  degree  when  the  two  are  united  so  as  to  revolve 
together,  and  when,  consequently,  they  are  relatively  at  rest. 
Electric  currents  are  produced  also  in  the  substance  of  the  magnet 
itself,  simply  by  revolution  on  its  own  axis  while  floating  on  mercury, 
and  the  circuit  completed  by  wires  making  a  communication  be- 
tween the  mercury  and  the  axis  of  the  magnet. 

The  author  has  comprised  the  phaenomena  here  related  in  the 
following  general  formula.  Refernng  to  the  pole  of  the  magnet  as 
the  centre  of  action,  if  all  the  parts  of  the  metallic  conductor  move 
in  the  same  direction  and  with  the  same  angular  velocity,  no  electric 
currents  are  produced :  but  if  one  part  cut  the  magnetic  curves 
while  another  part  is  stationary,  or  if  the  motion  of  the  whole  be 
in  one  direction,  but  its  angular  velocity  relatively  to  the  pole  of 
the  magnet  be  different,  then,  in  either  case,  currents  will  be  pro- 
duced ;  the  maximum  effect  taking  place  when  diffei'ent  parts  move 
in  different  directions  across  the  magnetic  curves. 
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January  19,  1832. 
JOHN  BOSTOCK,  M.D.  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled  ^'  On  the  Theory  of  the  Perturbations 
of  the  Planets."  By  James  Ivory,  Esq.  A.M.  F.11.S.,  Instit.  Reg. 
Sc.  Paris.,  &  Reg.  Sc.  Gotting.,  Corresp.  ' 

The  methods  hitherto  employed  by  mathematicians  for  deter- 
mining the  variations  which  the  elements  of  the  orbit  of  a  planet 
undergo  in  consequence  of  perturbation,  and  for  expressing  these 
variations  analytically  in  the  manner  best  adapted  for  computation, 
are  found  to  depend  upon  a  theory  in  mechanics,  of  considerable  in- 
tricacy, known  by  the  name  of  the  Variation  of  the  Arbitrary  Con^ 
itants.  In  seeking  the  means  for  abridging  the  severe  labour  of  the 
calculations,  we  must  separate  the  general  principles  on  which  they 
are  founded  from  the  analytical  processes  by  which  they  are  carried 
into  effect;  and  in  some  important  problems  great  advantage  is  ob- 
tained by  adapting  the  investigation  to  the  particular  circumstance 
of  the  case,  and  attending  solely  to  the  principles  of  the  method  in 
deducing  the  solution.  The  author  suggests  the  possibility  of 
simplifying  physical  astronomy  by  calling  in  the  aid  of  only  the 
usual  principles  of  Dynamics,  and  by  setting  aside  every  formula 
or  equation  not  absolutely  necessary  for  arriving  at  the  final  results* 

The  present  paper  contains  a  complete  determination  of  the 
variable  elements  of  the  elliptic  orbit  of  a  disturbed  planet,  deduced 
from  three  difierential  equations,  that  follow  readily  from  the 
mechanical  conditions  of  the  problem.  In  applying  these  equations 
the  author  observes,  the  procedure  is  the  same  whether  a  planet  is 
urged  by  the  sole  action  of  the  constant  force  of  the  sun,  or  is  be- 
sides disturbed  by  the  attraction  of  other  bodies  revolving  round 
the  luminary ;  the  only  difference  bein^  that,  in  the  first  case,  the 
elements  of  the  orbit  are  all  constant,  whereas  in  the  other  case  they 
are  all  variable.  The  success  of  the  method  followed  by  the  author 
is  derived  from  a  new  differential  equation  between  the  time  and 
the  area  described  by  the  planet  in  its  momentary  plane,  which 
greatly  shortens  the  investigation  by  rendering  it  unnecessary  to 
consider  the  projection  of  the  orbit.  But  the  solution  given  in  the 
present  paper,  although  it  makes  no  reference  to  the  analytical 
formulae  of  the  theory  of  the  Variations  of  the  Arbitrary  Constants^  is 
no  less  an  application  of  that  method,  and  an  example  of  its  utility, 
and  of  the  necessity  of  employing  it  in  very  complicated  problems. 


January  26,  1 832. 

JOHN  WILLIAM  LUBBOCK,  Esq.  M.A.  V.P.  and  Treasurer, 

in  the  Chair. 

The  reading  of  a  paper,  entitled  "Experimental  Researches  in 
Voltaic  Electricity",  by  the  Rev.  William  Ritchie,  LL.D.  F.R.S. 
Professor  of  Natural  and  Experimental  Philosophy  in  the  Royal  In- 
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stitution  of  Great  Britain,  and  in  the  University  of  Lo 
commenced. 


February  2,  1832. 
WILLIAM  GEORGE  M ATON,  M.D.  Vice-President,  in  the  Chair. 

Charles  Octavius  Morgan,  Esq.,  Joseph  Jackson  Lister,  Esq.,  Wil- 
liam Gravatt,  Esq.,  the  Hon.  William  Francis  Spencer  Ponsonby^ 
Captain  Sir  Samuel  John  Brooke  Pechell,  R.N.,  Frederick  Madden, 
Esq.,  John  Edward  Gray,  Esq.,  and  Alexander  Barry,  Esq.,  were 
elected  Fellows  of  the  Society. 

The  reading  of  the  Rev.  Dr.  Ritchie's  paper,  entitled  '^  Experimental 
Researches  in  Voltaic  Electricity,''  was  concluded. 

The  author  adduces  many  facts  in  refutation  of  the  theory  by 
which  Volta  endeavoured  to  explain  the  development  of  electricity 
in  galvanic  circles.    He  shows  that  the  contact  of  dissimilar  metals 
is  not  necessary  for  producing  that  effect,  for  galvanic  action  may 
be  obtained  by  employing  only  one  metal,  if  the  two  ends  of  the 
same  copper  wire  be  coiled  into  helices  of  different  diameters,  and 
immersed  into  dilute  nitric  acid.     The  experiments  of  Mr.  Parrot, 
of  St.  Petersburgh  are  cited  as  leading  to  results  totally  different  to 
those  on  which  Volta  rested  the  foundations  of  this  theory.     The 
author  points  out  several  important  marks  of  distinction  between 
voltaic  and  common  electricity,  and  denies  that  the  latter  is  capable 
of  passing  into  the  former.    He  shows  by  an  experiment  that  the 
free  electricity  developed  by  heat  is  independent  of  that  developed 
by  galvanic  action.    Chemical  decompositions  are  effected  in  a 
totally  different  manner  by  voltaic  and  by  ordinary  electricity;  for 
in  the  former  case  the  two  elements  of  tbe  decomposed  substance 
are  found  disengaged  at  the  opposite  poles,  but  in  the  latter  they 
are  developed  at  the  same  point,  and  appear  more  as  the  effect  of 
a  cleavage  of  the  molecules  by  the  mechanical  agency  of  electricity. 
The  author  conceives  that  in  a  galvanic  circle  of  zmc  and  copper 
with  interposed  water,  the  superior  attraction  of  the  zinc  for  oxygen 
produces  an  arrangement  of  the  molecules  of  the  water  such  that 
the  particles  of  oxygen  entering  into  the  composition  of  each  are 
all  turned  towards  the  zinc.    This  definite  arrangement  produces 
in  its  turn,  by  induction  on  the  neutral  electric  fluid  contained  in  the 
metal,  a  corresponding  definite  arrangement  of  the  two  electricities 
along  the  whole  electric  circuit.    Hence  electro-magnetic  effects 
may  be  obtained  without  any  chemical  decomposition  5  this  latter 
effect  taking  place  only  when  the  attraction  of  the  metal  for  one 
of  the  elements  of  the  fluid  is  greater  than  that  between  the  two  ele- 
ments of  the  fluid :  and  upon  this  principle  the  author  conceives  that 
the  phaenomena  of  the  secondary  piles  of  Ritter,  and  those  observed 
by  M.  de  la  Rive,  may  be  explained.     By  adopting  the  theory  of 
the  successive  decomposition  and  recomposition  of  each  particle 
of  fluid  in  the  line  of  action,  we  avoid  the  necessity  of  supposing 
the  transference  of  the  disengaged  element  through  the  intervening 
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mass  of  fluid.  Whateyer  circumstance  favours  the  decomposition 
of  the  water,  will  also  increase  the  power  of  the  voltaic  arrange- 
ment. Conformably  to  these  views  we  find  that  all  liquids  whose 
component  parts  go  to  the  same  pole  are  non-conductors  of  voltaic 
electricity.  A  given  section  of  a  liauid  is  capable  of  conducting 
only  a  limited  quantity  of  electric  influence.  It  was  also  found  by 
experiment  that  when  sulphuric  acid  was  employed,  the  quantity 
of  electro- magnetic  action  m  the  connecting  wire  is  exactly  propor- 
tional to  the  quantity  of  water  decomposed  in  the  liquid  part  of 
the  circuit.  This  quantity  is,  within  certain  limits,  inversely  pro- 
portional to  the  square  root  of  the  distance  between  the  plates. 

In  the  second  part  of  this  paper  the  author  enters  upon  an  investi- 
gation of  the  fundamental  principle  and  laws  of  action  of  the  voltaic 
battery.  He  calls  in  question  the  truth  of  the  common  theories  of 
galvanism,  which  are  founded  on  the  supposition  of  electricity  being 
accumulated  in  the  poles  of  the  battery  before  the  circuit  is  completed^ 
and  of  its  actual  transfer  and  continued  circulation  through  the  entire 
course  of  the  circuit.  In  order  to  analyse  the  effect  of  a  single  gal- 
vanic circle^  the  author  made  the  following  experiments.  A  com- 
pound plate  of  zinc  and  copper  soldered  together  was  cemented  into 
a  trough^  and  two  single  plates  of  copper  of  the  same  size  were  ce- 
mented^ one  on  each  side  of  the  former  plate,  into  the  same  trough, 
80  as  to  form  a  cell  on  each  side  of  it ;  and  the  cells  were  filled  with 
dilute  acid.  On  connecting  the  extreme  copper  plates  by  metallic 
wires  with  a  delicate  torsion  galvanometer,  a  certain  deflecUon  of  the 
needle  was  produced.  When  two  compound  plates  were  placed  be- 
tween the  terminal  copper  plates,  the  deflection  was  twice  as  great } 
when  three  were  employed,  it  was  three  times  as  great,  and  so  on. 
It  is  thence  inferred  that  the  voltaic  effects  of  two  batteries  of  the 
same  length,  and  with  plates  of  the  same  size,  are  directly  propor- 
tional to  the  number  of  plates.  By  prosecuting  this  inquiry,  the 
author  finds  that,  within  certain  limits^  the  voltaic  energies  of  two 
batteries,  consisting  of  plates  of  the  same  size,  and  placed  at  equal 
distances,  but  differing  in  number,  are  very  nearly  proportional  to  the 
square  root  of  the  number  of  plates.  This  result  was  deduced  both 
from  the  quantity  of  water  decomposed  by  the  apparatus,  estimated 
by  the  quantity  of  hydrogen  disengaged,  and  also  by  the  electro-* 
magnetic  effects,  as  measured  by  the  torsion  galvanometer.  But 
when  the  number  of  plates  is  greatly  extended,  the  abo^e  law  of  in- 
crease is  no  longer  observed,  the  effect  being  less  than  in  proportion 
to  the  square  root  of  the  number.  By  continuing  to  increase  the 
number  of  plates,  we  at  length  reach  a  limit  beyond  which  there  in 
no  increase  of  effect,  but  rather  a  diminution.  So  that  if  the  voltaic 
power  were  represented  by  the  ordinates  of  a  curve  of  which  the 
abscissa  denoted  the  number  of  plates,  the  curve,  from  being  at  first 
a  parabola,  would  afterwards  deviate  into  a  form  approaching  to  that 
of  an  ellipse. 

In  the  third  part  of  the  paper  the  author  relates  experiments  which 
prove  that  every  part  of  the  galvanic  circuit  conducts  the  same  quan- 
tity of  electricity,  whatever  be  the  material,  whether  solid  or  fluids 
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composing  it  5  for  the  magnetic  needle  is  deflected  in  an  equal 
degree  by  every  part  He  succeeded  in  exhibiting  the  rotation  of  a 
piece  of  charcoal,  and  of  a  column  of  water,  while  transmitting 
voltaic  electricity,  round  the  pole  of  a  magnet.  Having  noticed  a 
difference  of  temperature  in  the  fluid  conductor  in  the  vicinity  of  the 
two  poles,  he  was  led  to  investigate  the  cause  of  this  phsenomenoxu 
A  rectangular  box  being  divided  into  three  compartments  by  two 
partitions  of  bladder,  and  filled  with  water,  and  the  wires  from  the 
two  poles  of  the  battery  being  inserted  into  the  extreme  compart- 
ment^ the  temperature  of  the  water  surrounding  the  positive  pole  was 
found  to  be  higher  than  that  surrounding  the  negative  pole^  and  that 
in  the  middle  compartment  highest  of  all.  These  differences  he  as« 
cribes  to  the  cooling  effects  of  the  disengagements  of  the  several 
g^es  at  each  respective  pole,  the  volume  of  the  hydrogen  being dou- 
ile  that  of  the  oxygen,  producing  twice  the  effect.  With  metallic 
solutions,  the  reverse  takes  place,  the  effect  depending  in  every  case 
upon  the  relative  specific  heat  of  the  substances  disengaged  at  the 
two  poles. 

The  reading  of  a  paper,  entitled,  <<  On  the  Organs  of  the  Human 
Voice,*'  by  Sir  Charles  Bell,  Knt.  K.H.,  F.R.S.,  was  commenced. 


February  9,  1832. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

A  paper  was  read,  entitled,  **  Some  Remarks  on  an  Error  respect- 
ing the  Site  and  Origin  of  Graham's  Island."  By  Capt.  W.  H.  Smytb^ 
R.N.  K.F.M.  F.R.S. 

The  author  rectifies  an  erroneous  assertion,  originating  from  the 
report  of  Captain  Larmour,  who  in  the  year  1 800,  when  command- 
ing the  Wassanaer,  a  troop-ship  on  the  Egyptian  expedition,  thought 
he  observed  a  shoal  of  four  fathoms  water  with  breakers,  within  a 
mile  of  the  latitude  and  longitude  of  the  new  volcanic  island.  The 
author  has  determined,  by  his  own  observations,  that  no  such  reef 
exists  in  that  spot,  nor  is  the  assigned  place  of  this  shoal  near  that 
of  Graham's  Island,  which  arose  considerably  to  the  eastward,  from  a 
depth  of  above  a  hundred  fathoms  below  the  surface  of  the  water.  A 
knoll,  with  only  seven  fathoms  of  water  upon  it,  was  discovered  not 
far  from  the  site  of  these  reports.  The  Adventure  bank  extends  from 
Sicily  nearly  to  Pentellaria,  where  the  water  deepens  at  once  from 
76  fathoms  to  above  375  fathoms,  at  which  no  bottom  was  met  with. 
But,  even  on  the  supposition  that  what  Capt.  Larmour  imagined  he 
saw  was  the  result  of  a  temporary  subaqueous  volcanic  eruption)  it 
could  not  have  justified  the  assertion  of  there  being  breakers  with 
four  fathoms  upon  them ;  and  still  less  does  it  afford  any  foundation 
for  the  hypothesis  that  Graham's  Island  was  formed  by  the  mere  lifting 
up  of  such  shoal. 

A  paper  was  also  read,  entitled,  <<  Researches  in  Physical  Astrono- 
my." By  J.  W.  Lubbock,  Esq.,  M.A.  V.P.  and  Treasurer  R.S, 
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For  the  solution  of  mechanical  problems^  two  methods  in  general 
present  themselves  3  the  one  furnished  by  the  variation  of  parameters^ 
or  constants^  which  complete  the  integral  obtained  by  the  first  ap« 
proximation, — the  other  furnished  by  the  integration  of  the  differen- 
tial equations  by  means  of  indeterminate  coefficients^  or  some  equi- 
valent method.  Each  of  these  metliods  is  applicable  *to  the  theory  of 
the  perturbations  of  the  heavenly  bodies^  and  they  lead  to  expressions 
which  are  of  course  substantially  identical,  but  which  do  not  appear 
in  the  same  shape  except  after  certain  transformations. 

The  object  of  the  author  in  the  present  paper  is  to  effect  transform- 
ations, by  which  their  identity  is  established,  making  use  of  the  de- 
velopments given  in  his  former  papers,  published  in  the  Philosophical 
Transactions.  The  identity  of  the  results  obtained  by  either  methods 
affords  a  confirmation  of  the  exactness  of  those  expressions. 

Sir  Charles  Bell's  paper  ^'On  the^Organs  of  the  Human  Voice"  was 
then  read  in  continuation. 


February  16,  1832. 
HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

The  reading  of  Sir  Charles  Bell's  paper  "  On  the  Organs  of  the 
Human  Voice, '  was  resumed  and  concluded. 

The  author  complains  that  the  actions  of  the  organs  of  the  voice 
have  been  negligently  treated  by  physiologists,  and  that  many  of 
the  offices  of  the  structures  subservient  to  that  function  have  Deen 
overlooked  ;  and  expects  that  the  study  of  them  will  lay  a  founda- 
tion for  prosecuting  the  intricate  anatomy  of  the  nerves  of  the 
neck,  which  he  proposes  to  himself  as  an  ulterior  object.  The 
subjects  to  which  he  particularly  directs  his  attention  in  the  present 
paper,  are  the  Muscularity  of  the  Trachea,  the  Position  of  the 
Thyroid  Gland,  and  the  Action  of  the  Pharynx,  which  he  alleges  to 
have  been  entirely  omitted  in  previous  systematic  accounts  of 
articulate  language. 

The  trachea  is  strengthened  by  imperfect  circles  of  cartilage, 
the  ends  of  which  are  united  at  the  back  part  of  the  tube  by  a 
transverse  layer  of  muscular  fibres, — a  structure  which  is  very  dis- 
tinctly seen  m  the  horse.  This  transverse  muscle  is  an  antagonist 
to  the  elasticity  of  the  cartilages,  and  the  effect  of  its  action  during 
expiration  is,  by  contracting  the  diameter  of  the  tube,  to  favour  the 
propulsion  of  the  mucous  secretion,  which  may  have  been  accumu- 
lated in  the  passage,  and  to  contribute  effectually  to  expel  it  by  the 
effort  of  coughing.  The  same  action  leads  also  to  the  expulsion 
of  foreign  bodies  which  may  have  accidentally  got  into  the  trachea. 
In  birds,  where  the  inner  surface  of  the  passage  is  without  moist- 
ure, no  such  provision  was  required  5  and  accordingly  we  find  the 
cartilages  of  the  trachea  are  complete  circles,  not  admitting  of  con- 
traction. 
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Th^  author  considers  the  thyroid  gland  as  serving  the  purpose 
of  interrupting  the  vibrations  of  the  cartilages  of  the  trachea,  to 
which  it  is  closely  attached,  especially  when  pressed  against  it  by 
the  actions  of  the  flat  muscles  which  extend  over  it.  If  sound 
were  given  out  by  the  vibrations  of  the  trachea,  it  would  interfere 
with  the  distinctness  of  the  voice.  The  thyroid  gland  is,  therefore, 
placed  low  in  the  larynx,  and  on  the  upper  part  of  the  trachea,  for 
the  purpose  of  checking  the  vibrations  of  that  tube,  and  suppress- 
ing the  sounds  that  would  thence  be  produced.  In  birds,  where 
the  voice  originates  in  the  inferior  larynx,  and  is  propagated  along 
the  trachea,  the  structure  of  that  tube  is  adapted  to  vibration,  the 
circles  of  cartilage  being  complete,  and  there  is  no  thyroid  gland. 

In  man,  the  primary  source  of  the  voice  is  the  vibration  of  the 
chordae  vocales,  or  ligaments  of  the  glottis,  acted  upon  by  the  im. 
pulsion  of  tlie  air  passing  by  them.  The  proper  degree  of  tension 
is  given  by  these  ligaments  by  the  action  of  the  muscles,  which 
adjust  their  position  with  the  greatest  accuracy.  The  movements 
of  the  chest,  which  regulate  the  expulsion  of  the  air,  are  at  the 
same  time  adapted  with  great  nicety  to  the  production  of  the  re- 
quired effect.  The  sacculi  laryngis  also  contribute  to  give  greater 
extent  and  freedom  to  the  vibrations  of  the  glottis.  It  is  by  the 
concurrent  action  of  these  organs  that  the  breath,  which  under 
ordinary  circumstances  of  respiration  is  inaudible,  becomes  vocal" 
izedy  or  thrown  into  sonorous  undulations. 

The  author  then  gives  an  anatomical  description  of  the  pharynx 
and  mouth,  which  together  constitute  an  irregular  cavity,  extend- 
ing from  the  glottis  to  the  lips  and  nostrils,  and  of  which  the  va- 
rious changes  of  dimension  and  of  form  effect  corresponding 
changes  in  the  undulations  into  which  the  air  is  originally  thrown 
by  the  vibrations  of  the  glottis,  and  produce  the  different  modifi- 
cations of  the  voice.  The  most  important  are  those  which  con- 
stitute articulate  sounds.  The  simple  vocal  tones,  or  vowels,  are 
greatly  modified  by  the  mere  elongation  or  shortening  of  this  cavity. 
But  even  in  the  formation  of  these,  the  contraction  and  appulse  of 
the  pharynx  acts  an  important  part ;  and  in  the  articulation  of  the 
consonants  it  is  a  principal  agent ;  its  smaller  cavity  being,  upon  a 
well-known  hydrostatic  principle,  substituted  with  great  economy 
of  power  for  the  more  capacious  cavity  of  the  chest.  In  pronoun- 
cing the  explosive  consonants,  such  as  B,  D^  and  G,  the  velum 
pendulum  is  raised,  and,  acting  as  a  valve,  closes  the  posterior  nares; 
and  the  mouth  being  also  closed,  the  vocalized  breath,  which  con- 
tinues to  ascend  through  the  glottis,  suffers  condensation,  and  gives 
rise  to  the  faint  sound  which  precedes  the  explosion  consequent 
upon  the  opening  of  the  closed  cavity.  This  opening  takes  place, 
either  by  the  separation  of  the  lips,  or  by  the  removal  of  the  tongue 
from  the  teeth,  or  palate,  to  which  it  had  been  applied.  These  pre- 
vious actions  of  the  pharynx  and  glottis  are  the  circumstances  which 
distinguish  the  sound  of  these  letters  from  their  corresponding  mute 
consonants,  P,  T,  and  K.  Thus  the  consonants,  classed  according 
to  their  formation  in  the  mouth,  either  by  the  closed  lips,  the  meet- 
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ing  of  the  lips  and  teeth,  or  the  meeting  of  the  tongue  and  palate, 
admit  of  varieties  dependent  on  the  actions  of  the  pharynx  and 
velum  palati.  The  emphasis  and  accent  given  to  particular  syllables 
arise  from  two  sources:  namely,  the  variation  in  the  action  of  the 
chest,  and  in  the  action  of  the  pharynx. 

This  minute  accommodation  of  action  evinces  not  merely  the  per- 
fection of  the  organ,  but  also  its  great  subordination  to  the  will ; 
and  in  this  respect  the  muscular  apparatus  of  the  throat  admits  of 
comparison  with  the  delicate  adjustments  in  the  eye.  Stammering^ 
arises,  not  from  the  defect  in  any  single  part,  but  from  imperfect 
power  of  combining  the  requisite  actions. 

The  author  concludes  by  enumerating  the  variety  of  actions 
which  must  be  combined  before  a  word  is  uttered :  namely,  the 
compression  of  the  thorax,  the  adjustment  of  the  glottis,  the  elevation 
or  depression  of  the  larynx,  and  the  contraction  of  the  pharynx. 
He  also  adduces  proofs  of  the  correctness  of  the  opinions  advanced 
in  this  paper,  drawn  from  the  effects  of  accident  and  of  disease 
occurring  under  his  own  observation ;  and  from  which  he  draws  the 
following  conclusions : — That  the  trachea  gives  out  no  sound  of 
itself;  that  when  the  area  of  the  passage  is  much  diminished,  the 
column  of  air  has  not  sufficient  force  to  move  the  chordae  vocales  -, 
that  whatever  interferes  directly  with  the  motion  of  the  glottis  re- 
duces the  voice  to  a  whisper  5  that  any  permanent  opening  or  defect 
of  the  velum^  which  prevents  the  distention  of  the  pharynx  and  the 
closing  of  the  posterior  nares,  renders  articulation  defective;  that 
the  obstruction  or  removal  of  the  cells  of  the  face  deprives  the  voice 
of  its  body  and  clearness ;  and  that  nervous  relaxation  of  the 
muscles  of  the  throat  is  productive  of  great  alteration  in  the  voice. 
Hence  the  author  infers  the  necessity  of  the  numerous  nerves  which 
are  distributed  to  these  organs. 


February  23,  1832. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

The  reading  of  a  paper,  entitled,  "  On  the  Inverse  Ratio  which 
subsists  between  Respiration  and  Irritability  in  the  Animal  King- 
dom ;  and  on  Hybernation,"  by  Marshall  Hall,  M.D.  F.R.S.E.,  com- 
municated  by  J.  G.  Children,  Esq.  Sec.  R.S.  was  commenced. 


March  1,  1832. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President^  in  the  Chair. 
Dr.  Hall's  paper  was  resumed^  and  read  in  continuation. 
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March  8,  1832. 

WILLIAM  GEORGE  MAtON,  M.D-  Vice-President, 

in  the  Chair. 

The  reading  of  Dr.  Marshall  Hall's  paper,  entitled  "  On  the  Inverse* 
Ratio  which  subsists  between  Respiration  and  Irritability  in  the  Ani- 
mal Kingdom ;  and  on  Hybernation/'  was  concluded. 

The  object  of  the  author,  in  the  investigation  which  he  has  un- 
dertaken, and  of  which  some  of  the  results  are  given  in  the  present 
paper,  is  to  establish  a  law  of  the  animal  economy,  which  he  ex- 
presses in  the  following  terms  :  <<  The  quantity  of  the  respiration  is 
mversely  as  the  degree  of  the  irritability."  Other  authors,  such  as 
Cuvier,  attaching  a  different  meaning  to  the  term  irritability^  have 
stated  this  property,  in  the  different  classes  of  animals,  as  being  di- 
rectly proportional  to  the  energy  of  the  respiratory  functions ;  the 
purposes  of  which  they  have  cpnsidered  to  be  those  of  restoring  to 
the  exhausted  muscular  fibre  its  contractile  power.  The  author  of 
the  present  paper  regards  animal  life  as  consisting  in  two  essential 
ingredients,  namely,  stimulus  and  irritability ;  atmospheric  air  being 
the  principal  source  of  the  former  ^  the  heart,  where  it  exists,  being 
the  principal  organ  of  the  latter ;  and  the  blood  being  the  medium 
by  which  these  are  brought  into  contact. 

For  the  purpose  of  ascertaining  the  quantity  of  respiration  in  any 
given  animal,  the  author  contrived  an  apparatus,  to  which  he  gives 
the  name  of  the  ^Pfieumatometer  \  It  consists  of  a  glass  jar  inverted 
over  mercury,  and  over  the  mouth  of  a  bent  tube,  by  which  it  com- 
municates with  a  water-gauge  of  one  tenth  the  capacity  of  the  jar. 
Annexed  to  this  apparatus,  but  unconnected  with  it,  is  a  glass  ball, 
containing  ten  cubic  inches,  and  terminating  in  a  tube,  bent  at  its 
upper  part,  and  of  the  capacity  of  one  cubic  inch,  and  inserted  into 
a  wider  tube  containing  water,  so  as  to  correspond  in  all  its  pneu- 
matic conditions  with  the  jar  and  its  gauge,  and  to  point  out  what- 
ever changes  may  have  taken  place  in  the  volume  of  the  air  examined 
in  the  course  of  the  experiment,  from  circumstances  extraneous  to  it, 
such  as  variations  of  temperature,  or  of  barometrical  pressure.  The 
animal,  whose  respiration  is  to  be  examined,  is  placed  on  a  stand  and 
covered  with  a  jar ;  and  the  carbonic  acid  produced  is  absorbed  by 
pieces  of  calico  moistened  with  a  strong  solution  of  caustic  potass, 
fixed  by  a  wire  frame  in  the  upper  part  of  the  jar.  The  animal,  at 
the  end  of  the  experiment,  is  withdrawn  under  mercury,  without 
displacing  the  jar ;  the  space  it  had  occupied  is  filled  with  an  equal 
volume  of  atmospheric  air  admitted  into  the  jar  ^  and  the  volume  of 
axygen  gas  absorbed  is  estimated  by  the  column  of  water  which 
has  risen  in  the  gauge. 

From  the  facts  detailed  by  Harvey,  Goodwyn  and  others,  which 
establish  that  in  asphyxia  the  left  ventricle  of  the  heart  ceases  to 
contract  before  the  right  ventricle,  the  author  infers  that  the  irrita- 
bility of  the  latter  is  greater  than  that  of  the  former  j  and  proposes 
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to  distinguish  the  first  as  arterio -contractile,  and  the  latter  as  veno' 
contractile,  from  the  circumstance  of  their  being  stimulated  respec* 
lively  by  arterial  and  bv  venous  blood.  He  considers  the  power  of 
bearing  suspended  respiration  as  ameasure  of  irritability^  which  may 
be  expressed  by  the  length  of  time  during  which  an  animal  can  sup- 
port the  suspension  of  this  function.  He  then  shows  that,  conform- 
ably to  these  definitions,  the  foetus  before  birth,  the  reptile,  and  the 
molluscous  animal  possess  a  much  higher  degree  of  irritability  than 
the  adult^  or  than  animals  belonging  to  the  class  of  mammalia  and 
birds ;  in  which  the  quantity  of  respiration  being  very  great,  the 
irritability  is  proportionally  small. 

He  then  proceeds  to  consider  the  phsenomena  of  hybernation; 
and  shows  that  they  are  very  similar  to  those  of  the  ordinary  sleep 
of  the  same  animals,  but  differ  from  those  of  the  sleep  of  animals 
which  do  not  hybernate.  In  the  former  case  the  respiration  is 
nearly,  if  not  wnolly,  suspended,  and  the  temperature  greatly  re- 
duced ',  but  the  circidation  continues  unimpaired.  He  notices  dif- 
ferences also  in  the  habits  of  different  hybernating  animals,  some  of 
which  frequently  awake  from  their  slumber  during  the  winter^  while 
with  others  the  lethargy  is  uninterrupted.  The  state  of  hybernation 
should,  he  thinks^  be  carefully  distinguished  from  the  torpor  induced 
by  excessive  cold ;  the  former  being  a  conservative^  ttie  latter  a 
destructive  process.  The  exclusion  of  atmospheric  air,  which  is 
speedily  fatal  to  the  animal  in  its  active  state^  is  sustained  with  per- 
fect impunity  during  hybernation^  the  respiration  being  then  entirely 
suspended.  The  animal  being  at  such  times  reduced  to  a  state 
analogous  to  that  of  the  reptue^  but  in  a  still  higher  degree,  the 
irritability  is  much  increased :  the  heart  continues  to  beat  without 
the  stimulus  of  aerated  blood,  and  the  circulation  is  kept  up  with 
perfect  regularity.  This  latter  fact  was  ascertained  by  actual  ob- 
servation in  the  case  of  the  bat,  by  adjusting  the  wing  of  the  animal, 
so  as  to  admit  of  its  being  placed  in  the  field  of  a  microscope  with- 
out disturbing  its  repose.  The  experiments  of  Mangili  are  quoted 
in  proof  of  the  longer  continuance  of  the  action  of  the  heart  after 
decapitation,  if  the  experiment  be  made  in  the  hybernating  state, 
than  if  it  be  made  when  the  animal  is  in  its  ordinary  state  of  acti- 
vity. 

Animals,  during  hybernation,  are  easily  roused  from  their  le- 
thargy, and  restored  to  sensibility  and  activity;  and  the  muscles  do 
not  appear  to  be  affected  with  the  slightest  rigidity :  the  respiration 
is  immediately  resumed,  and  the  temperature  rises  rapidly  to  the 
natural  standard.  The  hedgehog  and  the  dormouse  awake  periodi- 
cally from  the  sense  of  hunger^  and  the  food  then  taken  conduces 
to  renewed  lethargy.  But  frequent  excitation  from  this  state  is 
productive  of  great  exhaustion,  and  is  oflen  fatal  to  the  animal. 
Severe  cold,  like  other  causes  producing  a  painful  impression,  rouses 
the  hybernating  animal  from  its  state  of  lethargy ;  and  if  continued, 
induces  a  state  of  toipor,  which  ends  in  death. 
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March  15,  1832. 

JOHN  WILLIAM  LUBBOCK,  Esq.  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

A  Paper  was  read,  entitled  "  Further  Notice  of  the  new  Volcano 
in  the  Mediterranean."  By  John  Davy,  M.D.  F.R.S.  Assistant  In- 
spector  of  Army  Hospitals. 

The  author  states  that  since  the  ^5th  of  October,  the  date  of  his 
last  communication  to  the  Society,  the  crater  of  the  volcano  has  un« 
dergone  several  changes  of  form,  and  has  now  entirely  disappeared. 
He  infers  from  the  phaenomena  observed,  that  the  crater  was  one  of 
eruptwrif  composed  entirely  of  loose  materials,  thrown  up  by  volcanic 
action,  and  not  one  of  elevation,  that  is,  formed  of  rock  which  once 
composed  the  bed  of  the  sea.  In  July  the  heat  at  Malta  was  very 
close  and  oppressive,  the  thermometer  rising  more  than  once  to  105^ 
of  Fahrenheit,  and  the  western  sky  had  a  dark  lurid  red  hue :  but 
these  atmospheric  states  are  regarded  by  the  author  as  independent 
of  the  volcano,  for  the  temperature  of  the  air  in  its  immediate  vicinity 
was  very  little  affected  by  it. 

A  Paper  was  also  read,  entitled  ''  A  method  of  deducing  the  Lon- 
gitude from  the  Moon's  Right  Ascension."  By  Thos.  Kerigan,  R.N. 
Communicated  by  Admiral  Sir  Edward  Codrington,  F.R.S. 

The  author  has  recourse  to  the  moon's  right  ascension  as  an  ele- 
ment for  determining  the  true  meridian  of  the  place  of  observation:  his 
method  being  an  extension  of  that  given  by  him  in  the  first  volume  of 
his  *'  Mathematical  and  General  Navigation  Tables."  He  gives  exam- 
ples of  the  application  of  this  method,  and  considers  that  with  the  aid 
of  a  chronometer  showing  the  approximate  mean  time  at  Greenwich, 
the  longitude  of  any  given  place  may  be  determined,  either  at  sea  or 
on  land,  within  very  narrow  limits  of  error,  and  with  much  greater 
practical  convenience  than  by  the  ordinary  method  of  lunar  distances. 


March  ^2,  ISS2. 

The  Rev.  WILLIAM  BUCKLAND,  D.D.  Vice  President, 

in  the  Chair. 

The  reading  of  a  Paper,  entitled  "  An  Account  of  some  experi- 
ments and  observations  on  the  Torpedo,"  by  John  Davy,  M.D. 
F.R.S.  Assistant  Inspector  of  Army  Hospitals, — was  commenced. 
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March  29,  1832. 
GEORGE  RENNIE,  Esq.  Vice  President,  in  the  Chair. 

The  following  Report,  drawn  up  by  the  Rev.  William  Whewell, 
M.A.  F.R.S,,  and  John  William  Lubbock,  Esq.  M.A.  V.P.  and 
Treasurer  R.S.,  on  Professor  Airy's  Paper,  read  before  the  Royal 
Society  on  November  24,  1831,  and  entitled,  '*  On  an  Inequality  of 
Long  Period  in  the  Motions  of  the  Earth  and  Venus,"  was  read. 

Report, 

The  object  of  this  memoir  is  similar  to  that  of  Laplace's  celebrated 
investigation  of  the  great  inequality  of  Jupiter  and  Saturn,  annoimced 
in  the  Memoirs  of  the  Academy  of  Sciences  for  1784,  and  given-in 
the  volume  for  the  succeeding  year.  The  occasion  of  that  investi- 
gation was  an  acceleration  of  the  mean  motion  of  Jupiter  and  a  re- 
tardation of  that  of  Saturn, — which  inequalities  in  the  motions  of  the 
two  planets  Halley  had  discovered  by  a  comparison  of  ancient  and 
modern  observations  :  and  Laplace  showed,  in  the  Memoirs  just  re- 
ferred to,  that  inequalities  like  those  thus  noticed  would  arise  from 
the  action  of  gravitation;  that  they  would  reach  a  considerable 
amount  in  consequence  of  twice  the  mean  motion  of  Jupiter  being 
very  nearly  equal  to  five  times  the  mean  motion  of  Saturn ;  and  that 
their  period  would  be  nearly  900  years.  The  occasion  of  the  in- 
vestigation of  Professor  Airy  was  an  inequality  in  the  sun's  actual 
motion,  as  compared  with  Delambre's  Solar  Tables,  which  appeared 
to  result  from  a  comparison  of  late  observations  with  those  of  the 
-last  century, — -as  Professor  Airy  has  explained  in  a  memoir  published 
in  the  Philosophical  Transactions  for  1828.  This  comparison  having 
convinced  him  of  the  necessity  of  seeking  for  some  inequality  of  long 
period  in  the  earth's  motion,  it  was  soon  perceived  that  such  an  in- 
equality would  arise  from  the  circumstance  that  8  times  the  mean 
motion  of  Venus  is  very  nearly  equal  to  13  times  the  mean  motion 
of  the  earth.  The  difference  is  1,675  centesimal  degrees  in  a  year, 
— from  which  it  follows,  that  if  any  such  inequality  exist,  its  period 
will  be  about  240  years. 

To  determine  whether  such  an  inequality  arising  from  the  action 
of  gravitation,  amounts  to  an  appreciable  magnitude,  is  a  problem  of 
great  complexity  and  great  labour.  The  coefficient  of  the  term  will 
be  of  the  order  13  minus  8,  or  5,  when  expressed  in  terms  of  the 
excentricities  of  the  orbits  of  the  Earth  and  Venus,  and  their  mutual 
inclination ;  all  which  quantities  are  small ;  and  the  result  would 
therefore,  on  this  account,  be  very  minute.  But  in  the  integrations 
by  which  the  inequality  is  found,  the  small  fraction  expressing  the 
difference  of  the  mean  motions  of  the  planets  enters  twice  as  a  di- 
visor ;  and  by  the  augmentation  arising  from  this  and  other  parts  of 
the  process,  the  term  receives  a  multiplier  of  about  2,200,000.  In 
the  corresponding  step  of  the  investigation  of  the  great  inequality  of 
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Jupiter  and  Saturn,  it  was  only  necessary  to  take  terms  of  the  3rd 
order  of  smallness,  and  the  multiplier  by  which  the  terms  are  aug- 
mented has  30^  instead  of  ^40^  for  its  factor. 

In  the  present  state  of  physical  astronomy  methods  exist  by  which 
the  results  of  the  law  of  universal  gravitation  in  the  planetary  system 
may  be  obtained  to  any  degree  of  accuracy,  by  calculating  in  suc- 
cession the  terms  of  successive  orders  of  minuteness,  the  order  being 
estimated  according  to  the  powers  and  products  of  the  excentricities 
of  the  orbits.  But  it  is  well  known,  that  in  the  actual  application  of 
these  methods,  the  number  of  the  terms  arising  from  the  combination 
of  the  several  series  which  occur,  and  the  complexity  of  the  operaticms 
by  which  the  coefficients  of  these  terms  are  to  be  deduced,  increase 
so  rapidly  in  passing  beyond  the  lower  orders  of  inequalities,  that 
the  calculation  is  difficult  and  laborious. 

The  numerical  calculation  of  a  perturbation  depending  on  the  5tti 
powers  of  the  excentricities  has  not  been  executed,  so  far  as  we  are 
aware,  except  in  the  ca§e  of  the  great  inequality  of  Jupiter  and  Sa- 
turn, where,  as  Laplace  states  {Mdcanique  Celeste^  p.  ii.  liv.  6.  9°),  this 
labour,  "  penible  par  son  excessive  longueur,"  has  been  performed  by 
Burckhardt  with  a  scrupulous  attention.  And  no  calculation  of  a 
new  inequality  of  a  high  order,  requiring  to  be  placed  in  the  pla- 
netary tables,  with  a  new  argument,  has  been  published  since  that 
of  the  great  inequality  by  Laplace  in  1784. 

One  of  the  main  parts  of  the  labour  of  such  calculations  consists 
in  obtaining  the  successive  terms  of  a  certain  quantity  on  which  the 
perturbing  forces  depend,  and  which  in  the  MScanique  CSleste  is 
called  R,  This  quantity  is  a  function  of  the  positions  of  the  two 
planets  which  affect  each  other,  and  involves  the  reciprocal  of  the 
distance  of  the  two  bodies.  It  is  to  be  expanded  according  to  the 
powers  and  products  of  the  excentricities  and  inclination  of  the  two 
orbits,  its  successive  terms  having  as  factors  the  cosines  of  certain 
angles,  all  of  which  increase  proportionally  to  the  time. 

It  may  be  expanded  by  Taylor's  theorem  applied  to  several  va- 
riables, according  to  powers  of  the  excentricities,  and/*, /being  the 
sine  of  half  the  inclination  *. 

In  this  expansion  the  coefficients  of  the  cosines  of  the  different 
arguments  are  functions  of  certain  quantities  A  oxh  (according  to  the 
notation  of  the  MScanique  Celeste)^  and  of  the  partial  differential  co- 
efficients of  these  quantities  with  regard  to  a  and  a',  the  radii  of  the 
orbits  ;  admitting  however  of  reduction  so  as  to  contain  the  differen- 
tial coefficients  with  regard  to  one  of  these  quantities  only. 

a! 

The  quantity  6  is  a  function  of  — ,  and  has  several  values  di- 
stinguished by  different  indices :  these  are  connected  by  certain 
well-known  equations  of  condition.  The  author  of  the  present  me- 
moir obtains  the  development  of  R  in  terms  of  quantities  C,  sym- 

•  Laplace  uses  «,  the  tangent  of  the  inclination.  Burckhardt  ei^pressefi 
himself  to  be  in  great  doubt  what  function  of  the  angle  it  is  best  to  take.    . 
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metrical  functions  of  a  and  a  ;  and  the  different  quantities  C  are 
of  course  connected  by  equations  of  condition  similar  to  the  others* 

The  general  development  of  R,  given  in  the  third  volume  of  the 
Micanique  CSleste,  extends  only  to  the  terms  depending  on  the 
squares  of  the  excentricities.  Burckhardt  carried  the  development 
much  further  in  the  MSmaires  de  VInstitut  for  1808;  but  Pr(^*essor 
Airy's  formulae  are  not  immediately  comparable  with  his,  on  account 
of  the  employment  of  C  instead  of  b.  The  formulae  of  Burckhardt 
include  however  only  6  out  of  12  of  Professor  Airy's  coefficients,  in 
consequence  of  the  omission  of  terms  depending  on  the  inclination, 
by  the  former  mathematician. 

In  the  expansion  of  R,  the  terms  which  proceed  according  to  the 
powers  of  the  excentricities  and  of  the  sine  of  half  the  inclinaticni 
(e,  e,  f)i  involve  cosines  of  the  multiples  of  F,  7*,  and  V-^  T, 
(F  and  T  indicating  the  mean  motions  of  Venus  and  the  Earth  with 
the  addition  of  certain  constant  quantities.)  By  expanding  also  the 
variations  of  the  radii  vectores,  which  occur  in  these  terms,  according 
to  powers  of  e,  e\  the  cosines  of  multiples  of  the  arcs  Fand  7  again 
enter  these  terms.  Hence  the  series  will  finally  contain  the  pro- 
ducts of  the  cosines  of  the  three  kinds  of  arcs,  namely,  multiples  of 
V'—Tf  V  smd  T;  which,  as  is  well  known,  may  be  expressed  in 
terms  of  the  cosines  of  their  sums  and  differences.  These  last  arcs 
will  produce  various  combinations  of  the  form  pF  —  q  T,  Of  these 
we  are  to  select  those  in  which  the  arc  is  13  V  ^  8  T ;  for  such 
terms  will,  in  the  calculation  of  the  perturbations,  be  divided  by  very 

small  quantities  (namely,  either  — -  or  —- —  ),  and  may  thus  pro  • 

duce  results  of  appreciable  magnitude. 

It  may  serve  to  assist  us  in  forming  a  judgement  concerning  the 
place  of  Professor  Airy's  memoir  among  the  laborious  calculations 
of  physical  astronomy,  if  we  compare  it  with  the  investigation  of  the 
great  inequality  of  Jupiter  and  Saturn,  as  originally  given  by  La- 
place (MSm.  Acad.  1785),  the  undertaking  to  which  it  has  the  closest 
analogy  among  such  researches  *, 

The  number  of  terms  arising  from  the  combination  of  the  three 
arcs  above  mentioned,  F—  T,  F,  and  T,  which  give  13  T  —  8  F,  is 
Considerable ;  but  many  of  them  are  rejected  on  account  of  their  co- 
efficients going  beyond  the  5th  order.  The  following  six  are  re- 
tained and  have  their  value  calculated :  those  in  which  F—  T,  F,  T 
are  respectively  8,  5,  0  ;  9,  4,  1  ;  10,  3,  2;  11,  2,  3 ;  12,  1,  4  ; 
13,  0,  5.  In  the  Jovi-Saturnian  inequality,  if  Fand  T  still  refer  to 
the  mean  motions  of  the  exterior  and  interior  planets,  four  combi- 
nations are  taken,  namely,  those  in  which  F—T,  F,  T  are  re- 
spectively 2,  3,  0 ;  3,  2,  1 ;  4,  1,  2 ;  5,  0,  3. 

The  number  of  terms  of  the  calculation  depends  also  upon  the 

*  The  comparison  is  here  made  with  the  investigation  of  the  princ^Mil 
term  only  of  the  Jovi-Saturnian  inequality,  as  the  most  celebrated  and  most 
analogous,  not  as  the  moit  laborious  or  most  recent,  of  similar  investigations. 
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order  to  which  it  is  carried.  In  Professor  Airy*s  investigation  there 
are,  to  each  angular  factor,  twelve  terms  arising  from  the  combina- 
tions of  e,  e\f;  in  that  of  the  inequality  of  Jupiter  to  the  3rd  order, 
there  axe  four  such  terms. 

The  number  of  the  coefficients  C,  of  the  series  for  Ry  which  it  is 
requisite  to  calculate,  depends  both  upon  the  number  of  effective 
combinations  of  arcs  and  the  number  of  effective  combinations 
of  ^»  ^\  f'  Hence  the  number  of  such  coefficients,  and  their 
differentials,  which  Professor  Airy*s  calculation  demands,  is  very 
considerable*  In  the  calculation  for  Jupiter,  Laplace  uses  6  co< 
efficients  &,  and  14  of  their  differentials,  in  which  however  28  dif- 
ferentials are  virtually  obtained.  Professor  Airy  has  occasion  to  use 
70  values  of  C,  the  corresponding  quantity  in  his  process,  and  98  of 
its  differential  coefficients ;  these  quantities  being  calculated  to  a 
number  of  places  from  7  downwards. 

The  calculation  of  the  inequalities  of  the  motions  of  Venus  and 
the  Earth,  from  the  numbers  thus  obtained,  requires  the  combination 
of  tliese  numbers  with  others  depending  on  the  excentricities,  incli- 
nation, perihelia,  and  nodes  of  the  orbits ;  and  contains,  as  has  al- 
ready been  said,  12  compound  terms  in  the  present  investigation, 
and  4  in  that  of  Laplace. 

The  greatest  amount  of  the  inequality  thus  explained  by  Laplace, 
was  2(/  for  Jupiter  and  47'  for  Saturn.  The  effect  of  the  inequality 
examined  in  the  memoir  before  us,  would  give  an  error  in  the  geo- 
centric longitude  of  VenUs  of  between  20"  and  SO'',  if  the  mean  mo- 
tions of  the  Earth  and  Venus  were  determined,  by  comparing  the 
observations  about  Bradley's  time  with  the  observations  of  a  few 
years  ago;  and  if  the  result  were  applied  to  calculate  the  next 
transit  of  Venus  (in  1874). 

The  method  adopted  by  Professor  Airy  in  this  investigation  offers 
some  peculiarities.  There  are  two  principal  methods  which  may  be 
employed  in  such  problems  :  one  is  the  method  of  direct  solution^ 
according  to  which  the  equations  on  which  the  inequalities  depend 
are  solved  directly,  and  the  values  obtained  by  the  first  approximate 
solutions  are  substituted  in  the  terms  before  neglected,  in  order 
to  obtain  a  new  solution.  The  other  method  is  that  of  the  variation 
of  parameters  (developed  by  Lagrange),  according  to  which  the 
planet,  at  any  moment  of  time,  is  conceived  to  be  moving  in  an  el- 
lipse, and  the  alterations  are  investigated  which  the  elements  of  this 
ellipse  must  continually  undergo,  in  order  that  the  real  motion  may 
result.  The  former  of  these  methods  is  the  one  which  has  generally 
been  employed  in  calculating  all  inequalities  of  the  planets  except 
secular  ones,  and  is  used  by  Laplace  in  the  theory  of  Jupiter  and 
Saturn.  In  the  present  memoir  the  author  has  adopted  the  method 
of  the  variation  of  parameters,  and  he  states  his  opinion  that  this,  or 
some  similar  method,  will  ere  long  be  adopted  in  die  planetary  theo- 
ries, to  the  exclusion  of  other  ipethods. 

In  one  instance  the  author  has  introduced  an  alteration  into  the 
formulae  given  for  the  variation  of  the  elements  by  those  who  have 
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hitherto  employed  the  theory  of  Lagrange.     The  differential  3—  , 

d  e 

in  Lagrange's  method,  implicitly  includes  the  differential  of  R  v«rith 
regard  to  the  mean  motion.  But  it  has  heen  shown  by  Lagrange 
himself,  and  since  him  by  others,  that  we  may  finally  omit  the  term 
depending  on  the  variation  of  n,  if  we  use  fndt  throughout  instead 
of  n  t.  This  reduction  Professor  Airy  does  not  adopt,  retaining  ex- 
plicitly the  term  ^ — . 
*^        ^  dn 

This  difference  in  the  formulae  is  equivalent  to  a  change  in  the 
meaning  of  the  term  epoch.  In  determining  the  longitude  of  the 
epoch  of  the  instantaneous  ellipse,  Laplace,  and  others  who  have 
followed  Lagrange,  fix  it  by  supposing  this  longitude  to  be  the  angle 
which  we  must  add  to  the  angle  described  by  the  variable  elliptical 
mean  motion  since  the  origin  of  the  time,  in  order  to  have  the  mean 
anomaly  in  the  ellipse.  Professor  Airy  assumes  the  longitude  of  the 
epoch  to  be  that  angle,  which  we  must  add  to  the  angle  described 
by  the  instantaneous  elliptical  mean  motion,  considered  constant 
since  the  origin  of  the  time,  in  order  to  have  the  mean  anomaly :  the 
mean  motion  from  the  perihelion  is,  on  the  first  supposition,  fn  rf  *  +  «> 
on  the  second,  nt  -{-e.  In  the  results  of  the  calculations  in  these 
two  ways  there  is  no  discrepancy,  the  difference  of  the  formulae  and 
the  difference  of  the  suppositions  necessarily  balancing  each  other. 

It  maybe  observed,  that  according  to  the  method  of  the  variation 
of  parameters,  a  large  portion  of  the  inequality,  in  the  present  in- 
stance, falls  upon  the  longitude  of  the  epoch.  The  coefficient  of  this 
inequality  is  something  more  than  %" ;  which  produces  nearly  the 
same  maximum  amount  in  the  longitude  of  the  planet,  the  effects  of 
the  variations  of  the  other  elements  being  insensible. 

In  investigations  of  such  extent  and  complexity  as  the  one  now 
before  us,  the  selection  of  notation  is  a  matter  of  considerable  im- 
portance, in  order  to  obtain  the  greatest  possible  degree  of  clearness 
and  brevity.  In  all  cases  when  nothing  is  gained  by  the  change, 
it  is  convenient  to  the  reader  that  the  notation  should  conform  to  the 
best  established  works  already  published.  Professor  Airy  has  in 
general  used  the  notation  of  the  Mecanique  Celeste,  He  has,  how- 
ever, introduced  a  new  notation,  in  order  to  express  in  an  abbre- 
viated manner  the  differentials  of  the  quantities  C,  taken  m  times 
with  regard  to  one  major  semiaxis,  and  n  times  with  regard  to  the 
other,  and  multiplied  respectively  by  the  with  and  wth  powers  of 
these  semiaxes ;  these  products  occurring  so  frequently,  that  the 
adoption  of  a  short  symbol  for  them,  (wi,  n)  C,  saves  a  great  quantity 
of  very  repulsive  labour. 

Another  abbreviation  employed  by  Professor  Airy  respects  the 
angles.  In  the  development  of  the  terms  arising  from  the  suc- 
cessive steps  of  the  expansion  of  /?,  we  obtain  terms  such  as  e*  cos 
2  F and  e^  cos  3  T,  multiplied  by  others,  such  as  cos (1 1 F  —  II T); 
and  by  the  resolution  of  such  products  we  obtain  the  cosines  of  the 
sums  and  differences  of  these  angles.     But  it  appears  that  the  sums 
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alone  are  useful.  Hence  it  follows,  that  if  we  have,  at  a  certain  step 
of  the  process,  cos  (2  F  +  3  T),  its  coefficient  must  be  e^  e'^,  and 
this  may  be  written  e^  e'^  cos  (2  +  3)  without  fear  of  mistake ;  and 
this,  when  combined  with  such  a  term  as  cos  (11^—  11 7"),  will  pro- 
duce e®  e*^  cos  (13  —  8).  This  mode  of  writing  and  operating  isi 
also  a  great  saving  of  labour ;  for  Faxid  T  consist  of  the  mean  mon 
tions,  with  several  constant  terms  added  or  subtracted. 

The  author  states  that  he  has  paid  great  attention  to  ensuring  the 
accuracy  of  the  work ;  having  gone  through  the  calculation  by  two. 
different  methods,  and  compared  the  values  thus  obtained,  both  in 
several  intermediate  steps,  and  in  the  final  results. 

We  regard  this  paper  as  the  first  specific  improvement  in  the 
solar  tables  made  by  an  Englishman  since  the  time  of  Halley,  as 
Taluable  from  the  care  which  the  author  has  employed  in  the  nume- 
rical calculations,  as  well  as  for  the  sagacity  he  has  displayed  in  the 
detection  of  an  inequality  so  small,  and  of  so  large  period  ;  and  we 
recommend  its  insertion  in  the  Philosophical  Transactions. 

(Signed)  W.  Whewell. 

J.  W.  Lubbock. 


April  5,  1832. 
DA  VIES  GILBERT,  Esq.,  M.A.  Vice-President,  in  the  Chair. 

Marshall  Hall,  M.D.,  Archibald  John  Stephens,  Esq.,  Sir  Willianl 
Russell,  Bart.,  M.D.,  Sir  David  Barry,  Knt.,  M.D.,  and  Charleift 
Boileau  Elliott,  Esq.,  were  elected  Fellows  of  this  Society./ 

The  following  Report,  drawn  up  by  Samuel  Hunter  Chi?i«tie,Esq., 
M.A.  F.R.S.,  and  John  Bostock,  M.D.  V.P.R.S.,  on  Mr.  Faraday's 
paper,  read  before  the  Royal  Society  on  December  15,  1831,  and 
entitled  "  Experimental  Researches  in  Electricity,"  was  read. 

Report, 

In  the  first  section  of  this  paper,  the  author  considers  the  induc- 
tion of  electricity  in  motion. 

Shortly  afler  the  discovery  by  Oersted  of  the  influence  of  elec*- 
tricity  in  motion  on  a  magnetic  needle,  it  was  almost  simultaneously 
discovered  by  Arago,  Davy,' and  Seebeck,  that  iron  became  magnetic 
by  induction  from  the  connecting  wire  of  a  voltaic  battery,  or  the 
passage  of  an  electric  current ;  but  though  the  effects  at  first  ob* 
served  were  afterwards  greatly  increased  by  peculiar  arrangements, 
induction  was  in  all  cases  restricted  to  iron.  Arago's  beautiful  ex^ 
periments  on  magnetic  needles  vibrating  within  metallic  rings,  and 
on  the  mutual  action  of  all  metals  and  magnets,  when  either  is  in 
motion,  are  undoubtedly  instances  of  a  peculiar  magnetic  induction 
in  other  metals  than  iron ;  but  the  very  doubtful  experiment  of  Am- 
pere can  scarcely  be  adduced  as  one.  The  singular  results  obtained 
by  MM.  Marianini,  De  la  Rive,  and  Von  Beek,  referred  to  by  our 
author,  are  probably  due  to  electric  induction.     But  none  of  these 
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con  be  considered  as  having  originated  the  discoveries  described  in 
the  present  paper,  excepting  so  far  as  all  new  views  originate  in  the 
contemplation  of  results  previously  obtained. 

In  this  section  of  his  paper  the  author  shows  that  a  peculiar  state 
is  induced  in  a  copper  wire  which  is  in  the  immediate  neighbourhood 
of  another  j  through  which  an  electric  current  passes,  that  is,  which 
forms  the  connecting  wire  in  a  voltaic  circuit.  This  state  of  the 
wire  was  manifested  by  its  action  on  a  magnetised  needle,  and  by  the 
induction  of  magnetism  in  steel  wire  submitted  to  its  action. 

Two  copper  wires,  each  more  than  200  feet  in  length,  were  wound 
in  the  same  direction  round  a  large  block  of  wood,  the  coils  of  the 
one  being  interposed  between  those  of  the  other,  and  metallic  con- 
tact everywhere  prevented.  The  ends  of  one  wire  were  connected 
with  a  galvanometer,  and  with  the  ends  of  the  other,  contact  could 
be  made  or  broken  with  a  battery  of  one  hundred  and  twenty  pairs 
of  plates.  On  the  contact  with  the  battery  being  made,  the  needle 
of  the  galvanometer  was  invariably  impelled  in  one  direction,  and  on 
the  interruption  of  the  contact,  it  was  always  impelled  in  the  con-, 
trary.  After  the  first  impulse  on  the  completion  of  the  voltaic 
circuit,  the  needle  resumed  its  natural  position,  no  permanent  deflec- 
tion whatever  occurring  during  the  time  that  this  circuit  remained 
complete. 

On  substituting  a  helix  of  copper  wire  formed  round  a  glass  tube 
for  the  galvanometer ;  introducing  a  steel  needle;  making  contact, 
as  before,  between  the  battery  and  the  inducing  wire ;  and  then 
withdrawing  the  needle,  previously  to  breaking  the  battery  contact, 
it  was  found  to  be  magnetised.  If  the  contact  was  first  made  ;  a 
needle  introduced  in  the  tube  ;  the  contact  broken ;  the  needle  on 
being  withdrawn  was  found  to  be  magnetised  to  the  same  degree 
nearly  as  the  first,  but  the  poles  at  the  corresponding  ends  were  of 
the  contrary  kind. 

If  the  circuit  between  the  wire  under  induction  and  the  galvano- 
meter was  not  complete  when  the  contact  with  the  battery  was  made, 
then  no  effect  on  the  needle  was  observable  either  on  completing  or 
again  breaking  the  first  circuit.  But  the  battery  communication 
being  Jirst  made,  and  then  the  wire  under  induction  connected  with 
the  helix  containing  the  needle,  on  interrupting  the  battery  circuit, 
the  needle  was  magnetised.  These  last  facts,  in  a  theoretical  point 
of  view,  are  most  important :  they  prove  that  on  completion  of  the 
voltaic  circuit,  the  state  of  the  wire  under  induction  undergoes  a 
double  change,  the  one  momentary,  the  other  permanent  so  long  as 
the  voltaic  circuit  remains  complete,  and  only  exhibiting  a  momen- 
tary action  on  the  interruption  of  that  circuit. 

From  the  experiments  detailed  in  this  section,  the  author  con- 
cludes, that  currents  of  voltaic  electricity  produce,  by  induction, 
currents  (but  which  are  only  momentary)  parallel  to  or  tending  to 
parallelism  with  the  inducing  currents  ;  that  the  induced  current,  by 
the  first  action  of  the  inducing  current,  is  in  the  contrary  direction 
to,  and  by  its  cessation  in  the  same  direction  as,  that  of  tlie  inducing 
current. 
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The  author  next  introcluced  iron  into  hts  arrangement,  by  which 
means  a  double  induction  took  place,  the  iron  itself  becoming  mag- 
netic by  induction,  in  the  first  instance,  and  electricity  being  induced 
in  the  copper  wire  from  the  magnetised  iron,  in  the  second.  The 
effects  were  here  of  precisely  the  same  character  as  before,  but 
greatly  increased.  By  this  arrangement  unequivocal  evidence  of 
electricity  in  the  wire  under  induction  was  obtained ;  for  not  cmly 
was  the  needle  in  the  galvanometer  violently  affected,  but  a  minute 
spark  could  be  perceived  on  using  charcoal  at  the  ends  of  that  wire* 

On  dispensing  altogether  with  the  voltaic  arrangement,  and  sub- 
stituting for  the  electro-magnet  a  cylinder  of  soft  iron,  rendered 
magnetic  by  contact  with  two  bar  magnets,  or  a  common  cylindrical 
magnet  of  steel,  similar  results  were  still  obtained.  The  arrange- 
ment and  the  effects  were  simply  these :  several  helices  of  copper 
wire  were  formed,  in  the  same  direction,  round  a  hollow  cylinder  of 
pasteboard,  metallic  contact  being  prevented  between  the  contiguous 
coils :  of  these,  either  the  alternate  ends  were  united,  to  form  one  long 
helix,  or  all  the  corresponding  ends  to  form  a  compound  helix;  and 
within  the  pasteboard  cylinder,  a  cylinder  of  soft  iron  was  intro- 
duced :  on  the  ends  of  this  cylinder  being  brought  into  contact  with 
the  poles  of  two  bar  magnets,  united  at  the  other  ends  so  as  to  re  - 
semble  a  horse-shoe  magnet,  the  needle  of  the  galvanometer  was 
impelled  in  one  direction,  and  on  tlie  contact  being  broken,  in  the 
contrary.  Similar  effects  were  produced  by  simply  introducing  a 
cylindrical  steel  magnet  into  the  hollow  cylinder  over  which  the 
copper  wire  was  wound.  The  effects  were  strikingly  increased,  but 
were  still  of  precisely  the  same  character,  when  Knight's  large  com- 
pound magnet,  belonging  to  the  Royal  Society,  was  substituted  for 
the  bar  magnets.  Here,  the  mere  approximation  to  the  magnet,  of 
the  compound  helix,  whether  containing  the  cylinder  of  soft  iron  or 
not,  was  sufficient  to  impel  the  needle  in  one  direction,  and  its  recess 
from  the  magnet,  to  give  a  contrary  impulse.  But  even  here,  the 
effects  were  purely  impulsive,  the  needle  invariably  returning  to  its 
undisturbed  direction,  when  the  contact  was  continued. 

As  in  the  voltaic  arrangement,  a  small  voltaic  apparatus,  sufficient 
to  deflect  the  needle  of  the  galvanometer  30°  or  40°,  being  intro- 
duced between  the  galvanometer  and  the  helix  under  induction,  pro- 
duced no  effect  on  the  impulses  given  to  the  needle,  on  making  and 
breaking  contact  of  the  iron  cylinder  with  the  magnet :  nor  did  the 
power  of  this  arrangement  appear  to  be  affected  after  making  the 
contact  or  after  breaking  it. 

Although  all  attempts  to  obtain  chemical  effects  or  a  spark  in  (his 
case  failed,  yet  we  agree  with  the  author  that  these  experiments 
prove  the  production  of  electricity  by  ordinary  magnetism,  and  think 
the  reasons  which  he  adduces  for  its  want  of  energy  satisfactory  ^. 

•  Since  this  report  was  written,  a  brilliant  electric  spark  has  been  obtained 
by  Mr.  Faraday  and  Mr.  Christie  with  this  magnet,  by  the  very  means  which, 
at  this  time,  failed,  in  consequence  of  two  contacts  not  taking  place  at  the 
sanie  instant,  on  which  circumstance  the  success  of  the  experiment  appears 
entirely  to  depend. 
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This  discovery  has  therefore  supplied  the  link  in  the  chain  of  con- 
nexion between  electricity  and  magnetism,  which  has  been  wanting 
since  Oersted's  discovery.  That  the  electricity  developed  acts  in  a 
peculiar  manner,  so  far .  from  diminishing  the  interest  attached  to 
the  discovery,  adds  greatly  to  its  value. 

After  the  detail  of  these  perfectly  original  and  highly  interesting 
experiments,  the  author  considers  the  peculiar  electric  state  of  the 
wire  when  subjected  either  to  volta-electric  or  magneto-electric  in- 
duction.    This  state  he  terms  the  electro-tonic  state. 

Unlike  the  induction  from  electricity  of  tension  or  the  ordinary 
induction  from  a  magnet,  this  state  of  the  wire  is  not  analogous  to 
that  of  the  inducing  wire;  for  whatever  may  be  the  permanent  state 
of  the  wire  under  induction  while  the  voltaic  circuit  is  complete,  or 
the  magnetic  contact  is  unbroken,  so  long  as  either  of  these  conti- 
nues, there  is  no  evidence  of  any  change  having  taken  place  in  it, 
and  its  change  of  state  is  only  rendered  manifest  at  the  instant  of  in- 
terrupting the  circuit  or  the  contact,  an^j^  that  of  again  renewing 
them  ;  impulsive  forces  being  brought  into  action  at  either  instant, 
but  in  contrary  directions  in  the  two  cases.  ,     - 

The  author  observes,  that  this  peculiar  :^ondition  shows  no  knowQ 
electrical  effects  whilst  it  continues,  nOr  has  he  yet  been  able  to  dis- 
cover any  peculiar  powers  possessed;by  matter  whilst  retained  in  this 
state  ;  that  no  re-action  is  shown  by  ^attractive  or  repulsive  powers ; 
that  no  retarding  or  accelerating  power  is  exerted  upon  electric  cur- 
rents passing  through  metal  in  the  electro-tonic  state,  that  is,  the 
conducting  power  is  not  altered  by  it ;  that  all  metals  take  on  this 
peculiar  state ;  that  the  electro-tonic  state  is  altogether  the  effect  q£ 
the  induction  excited,  and  ceases  with  the  inductive  power ;  that 
this  state  appears  to  be .  instantly  assumed,  the  force  brought  into 
action  at  the  instant  of  its  assumption  being  merely  impulsive. 

The  author  considers  that  the  current  of  electricity  which  induces 
the  electro-tonic  state  in  a  neighbouring  wire,  probably  induces  that 
state  also  in  its  own  wire,  and  that  this  may  be  the  case  with  fluids 
and  all  other  conductors ;  and  concludes  that  if  it  be  so,  it  must  in- 
fluence voltaic  decomposition  and  the  transference  of  the  elements 
to  the  poles.  Should  facts  be  found  to  accord  with  these  views,  we 
consider  the  author  fully  justified  in  his  anticipations  of  the  impor- 
tance of  his  discovery  as  applicable  to  tlie  decomposition  of  matter, 
and  we  certainly  feel  that  the  discovery  could  not  have  been  made 
by  any  one  more  likely  to  decide  this  question,  or  more  able  to^avail 
himself  of  a  new  principle  of  decomposition  when  discovered. 

In  the  series  of  actions  proceeding  from  the  voltaic  battery  which 
this  discovery  exhibits  to  us,  a  very  curious  succession  is  observable.  * 
Volta-electricity  passes  along  the  connecting  wire  of  the  battery^ 
electro-magnetism  at  right  angles  to  it.  By  this  means  the  cylinder 
of  soft  iron,  within  the  helix  into  which  the  connecting  wire  is  formed, 
becomes  a  magnet.  If  the  poles  of  the  magnet  be  joined  by  an  iron 
bar,  ordinary  magnetism  passes  along  this  bar,  but  magneto-electri- 
city is  induced  at  right  angles  to  it  in  a  helix  wound  round  it.  And 
again,  magnetd-iblectricity  is  propelled  ialong  the  wire,  and  magnetism 
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is  induced  in  a  steel  bar  at  right  angles.  This  bar  may  again  induce 
magneto-electricity  in  a  wire  at  right  angles  to  it,  by  which  another 
bar  may  become  magnetic  ;  and  so  on,  showing  a  repetition  of  simi- 
lar powers  successively  brought  into  action,  but  their  efficiency  at 
each  step  greatly  diminished. 

The  effects  hitherto  described  were  due  to  a  momentary  action  : 
in  order  to  obtain  continuous  action  the  author  applied  the  principle 
of  circular  motion.  For  this  purpose  a  thick  copper  disc  was  made 
to  revolve  near  the  magnet,  so  that  a  portion  near  its  edge  passed 
between  the  ends  of  two  bars  of  iron  which  concentrated  and  ap- 
proximated the  poles.  The  edge  and  a  portion  round  the  centre  of 
the  disc  were  well  amalgamated :  an  amalgamated  conductor  was  ap-i 
{^ied  to  the  edge  of  the  disc  near  the  poles,  and  with  this,  one  end 
of  the  wire  of  the  galvanometer  was  connected,  the  other  end  being 
connected  with  the  centre  of  the  disc.  While  the  disc  revolved,  the 
needle  of  the  galvanometer  was  permanently  deflected  at  least  46^ 
in  one  direction  ;  and  when  the  motion  of  the  disc  was  reversed,  the 
permanent  deflection  was  in  the  opposite  direction. 

When  the  disc  revolved  horizontally  in  the  direction  of  the  sun's 
daily  motion,  the  unmarked  pole  being  beneath  the  disc  and  the 
marked  pole  above,  it  appeared,  by  the  indications  of  the  galvano- 
meter, that  positive  electricity  was  collected  at  the  edge  of  the  disc 
nearest  to  the  poles :  if  the  marked  pole  was  below  and  the  un- 
marked pole  above,  then  negative  electricity  was  collected  at  that 
part  of  the  disc :  and  if  in  either  case  the  direction  of  the  motion 
was  reversed,  the  nature  of  the  electricity  collected  at  the  same 
place  was  also  reversed. 

The  experiment  being  made  in  a  still  more  simple  form,  by  pass- 
ing a  plate  of  copper  longitudinally  between  the  poles  of  the  mag- 
net, it  appeared  that  positive  electricity  was  collected  on  one  edge 
of  the  plate,  and  negative  on  the  opposite ;  arid  if  the  plate  was 
passed  in  the  contrary  direction,  then  the  electricities  on  the  edges 
were  reversed.         '  .        *  » 

When  a  wire  was  passed  laterally  between  the  poles,  similar  restilts 
were  obtained. 

The  law  according  to  which  the  electricity  excited  depends  upon 
the  pole  of  the  magnet  near  which  a  wire  moves,  and  the  direction 
of  its  motion,  although  not  so  expressed  by  the  author,  appears  to 
be  this :  Let  the  wire  revolve  parallel  to  itself  about  a  bar  magnet,  so 
that  its  centre  coincides  with  any  curve ; — for  example,  (in  order  to 
mark  more  readily  the  points  where  the  direction  of  the  current  of 
electricity  changes,)  with  an  ellipse,  the  major  axis  of  which  coincides 
with  the  axis  of  the  magnet,  and  the  minor  axis  passes  through  its  cen^ 
tre ;  let  the  wire  be  inclined  at  any  angle  to  the  plane  of  the  ellipse, 
^hich  in  the  first  instance  we  will  suppose  to  be  horizontal,  and  that 
the  marked  end  of  the  magnet  is  pointing  north ;  and  let  the  wire 
move  parallel  to  itself  in  the  direction  of  the  sun's  daily  motion ;  then 
while  the  wire  revolves  from  the  western  extremity  of  the  axis  minor 
round  the  marked  pole  to  the  eastern  extremity,  the  electric  current 
will  be  from  the  end  of  the  wire  heUm  to  the  end  a&rae  iK^  c$t\A\.\ 
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while  it  is  revolving  from  the  edstem  extremity  round  the  unmarked 
pole  to  the  western  extremity  of  the  axis  minor,  the  current  of  elec« 
tricity  will  be  from  the  upper  to  the  lower  end  of  the  wire ;  and 
whatever  position  the  plane  in  which  the  wire  revolves  may  take  by 
revolving  about  the  axis  of  the  magnet,  or  whatever  may  be  the  po- 
sition of  this  axis,  still  the  current  of  electricity  will  be  from  the  end 
of  the  wire  in  the  same  position,  relatively  to  the  plane  of  revolution, 
as  before.  If  the  direction  of  the  motion  be  reversed,  the  direction 
of  the  current  will  likewise  be  reversed. 

It  would  follow  from  this,  that  if  two  wires  parallel  to  each  other, 
on  opposite  sides  of  a  bar  magnet,  and  perpendicular  to  its  axis,  be 
moved  along  the  sides  of  the  magnet  in  the  same  direction,  the^cur- 
rents  of  electricity  in  them  will  be  in  opposite  directions ;  and  hence 
we  may  draw  this  important  conclusion, — that  there  must  be  some  in- 
ternal arrangement  in  a  magnet,  whether  of  currents  or  of  particles, 
which  renders  the  same  absolute  niotion,  a  motion  in  contrary  direc- 
tions relatively  to  such  arrangement  on  the  opposite  sides  of  the 
magnet. 

From  all  these  experiments  the  author  concludes,  that  when  a 
piece  of  metal  (and  the  same  may  be  true  of  all  conducting  matter,) 
is  passed  either  before  a  single  pole,  or  between  the  opposite  poles 
of  a  magnet,  electric  currents  are  produced  across  the  metal,  trans- 
verse to  the  direction  of  motion ;  and  which  therefore  in  M.  Arago's 
experiments  approximate  towards  the  direction  of  radii.  Assuming 
the  existence  of  these  currents,  he  satisfactorily  accounts  for  the 
l^isenomena  observed  in  these  experiments  and  in  those  by  Mr. 
Babbage  and  Sir  John  Herschel.  Thus,  the  disc  revolving  in  the 
direction  of  the  sun's  daily  motion  beneath  the  marked  pole  of  a 
magnet,  currents  of  positive  electricity  set  from  the  central  part  to- 
wards the  circumference  near  the  pole,  and  the  action  of  these  cur- 
rents is  to  move  the  pole  also  in  the  direction  of  the  sun's  motion ; 
BO  that  the  magnet,  if  at  liberty  to  revolve,  will  move  in  the  same 
direction  as  the  disc. 

Electric  currents  similar  to  those  produced  by  passing  copper  be- 
tween the  magnetic  poles,  were  produced  by  iron,  zinc,  tin,  lead, 
mercury,  and  all  the  metals  tried.  The  carbon  deposited  in  the  coal- 
gas  retorts  also  produced  the  current,  but  ordinary  charcoal  did 
not ;  nor  could  any  sensible  effects  be  produced  with  brine,  sulphu- 
ric acid,  or  saline  solutions.  Although  the  author  succeeded  in  ob- 
taining a  continuous  current  of  electricity  by  means  of  the  revolving 
disc,  yet  he  was  not  able,  by  this  means,  to  produce  any  sensation 
upon  the  tongue,  to  heat  fine  platina  wire,  to  produce  a  spark  with 
<£arcoal,  to  convulse  the  limbs  of  a  frog,  or  to  produce  any  chemical 
effects.  That  he  should  have  failed  in  obtaining  these  most  striking 
effects  of  electricity,  we  attribute  to  the  feebleness  of  the  electricity 
excited,  and  feel  assured  that  by  adopting  means  greatly  to  increase 
the  intensity,  all  these  effects  will  result  from  the  electricity  derived 
from  ordinary  magnetism. 

:    The  facts  contained  in  this  paper  of  Mr.  Faraday *s,  and  the  con- 
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elusions  which  he  draws  from  them  are  so  important,  that  we  feel  we 
should  not  have  done  justice  to  the  communication,  had  we  not  given 
an  abstract  of  the  whole,  at  the  same  time  that  we  stated  our  opi- 
nion of  its  value.  Had  the  author's  discovery  consisted  alone  of  die 
simple  fact,  that  steel  may  be  magnetised  by  a  distant  magnet,  in  a 
manner  similar  to  that  employed  with  the  voltaic  battery,  we  should 
have  considered  it  of  the  highest  importance  in  the  inquiry  concerning 
the  connexion  between  magnetism  and  electricity ;  but  when  we  see 
permanent  efiects  which,  hitherto,  have  only  been  derived  from 
electricity,  now  derived  from  the  common  magnet,  by  calling  in  the 
aid  of  motion,  showing  clearly  that  electricity  can  thus  be  excited ; 
and  find  that  the  laws  which  govern  the  phsenomena  are  established, 
we  cannot  but  entertain  hopes  that  a  door  has  been  opened  through 
which  may  at  length  be  discovered  the  precise  distinction  between 
two  agents  which  in  many  respects  so  greatly  resemble  each  other 
in  their  effects  and  in  their  laws  of  acting.  Such  being  our  opinion 
of  the  results  obtained  by  Mr.  Faraday,  we  can  have  no  hesitation 
in  recommending  most  strongly  the  publication  of  his  paper  in  the 
Transactions  of  the  Royal  Society. 

(Signed)  S.  H.  Christie. 

J.  BOSTOCK. 

Dr.  Davy's  Paper  on  the  Torpedo,  was  then  read  in  continuation. 


April  12, 1832. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G. 

President,  in  the  Chair. 

The  reading  of  Dr.  Davy's  Paper,  entitled,  "  An  Account  of  some 
experiments  and  observations  on  the  Torpedo,"  was  resumed  and 
concluded. 

The  late  Sir  Humphry  Davy  gave  an  account,  in  a  paper  pub- 
lished in  the  Philosophical  Transactions  for  1829,  of  some  experi- 
ments which  he  made  on  the  Torpedo,  with  the  view  of  ascertaining 
how  far  its  electricity  is  analogous  to  that  of  the  voltaic,  or  other 
galvanic  batteries ;  but  the  results  he  obtained  were  altogether  of  a 
negative  kind.    He  was  prevented  by  the  declining  state  of  his  health 
from  prosecuting  this  inquiry,  which  he  was  still  ardently  bent  upon 
completing,  and  which  he  requested  his  brother  would  carry  on  after 
his  death.     The  author,  accordingly,  when  at  Malta,  being  in  a  fa- 
vourable situation  for  obtaining  living  torpedos,  made  the  series  of 
experiments  which  are  related  in  the  present  paper.     They  entirely 
confirm  those  of  Mr.  Walsh  made  in  1772,  and  which  established 
the  resemblance  of  the  agency  exerted  by  this  fish  to  common  elec- 
tricity ;  and  they  also  prove  that,  like  voltaic  electricity,  it  has  the 
.  power  of  giving  magnetic  polarity  to  steel,  of  deflecting  the  magnetic 
needle,  and  also  of  effecting  certain  chemical  changes  in  fluids  sub- 
jected to  its  action.     Needles  perfectly  free  from  magnetism  were 
introduced  within  a  spiral  coil  of  copper  wire,  containing  about  180 
convolutions ;  the  whole  coil  being  an  inch  and  a  half  lon^  woii  Qti<& 
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tenlh  of  an  inch  in  diameter,  weighing  only  four  grains  and  a  half, 
and  being  contained  in  a  glass  tube  just  large  enough  to  receive  ilt. 
On  the  electric  discharges  from  a  vigorous  torpedo  being  made  to 
pass  through  the  wire  during  a  few  minutes,  the  needles  were  ren- 
dered strongly  magnetic.  The  same  influence  transmitted  through 
the  wires  of  the  multiplier  produced  very  decided  deflexion  of  the 
needle ;  the  under  surface  of  the  electrical  organ  of  the  torpedo 
corresponding  in  its  effect  to  the  zinc  plate  of  the  simple  voltaic 
.circle,  and  the  upper  surface  corresponding  to  the  copper  plate.  No 
effect  of  ignition  could  be  perceived  when  the  discharge  from  the 
torpedo  was  made  to  pass  through  a  silver  wire  one  thousandth  of 
an  inch  in  diameter  :  nor  could  unequivocal  evidence  be  obtained  of 
the  production  of  sparks  on  interrupting  the  circuit ;  the  slight  lu- 
.minous  appearances  which  occurred  being  probably  of  the  same  kind 
as  those  often  exhibited  by  sea  water  when  agitated.  A  small  gold 
chain,  however,  composed  of  sixty  double  links,  was  found  to  be 
capable  of  transmitting  the  shock  ;  a  fact  which  seems  to  show  that 
air  is  not  impermeable  to  the  electricity  of  the  torpedo.  When 
fine  silver  wires,  interrupted  by  a  solution  of  common  salt,  were 
placed  in  the  circuit,  minute  bubbles  of  air  collected  round  the  point 
communicating  with  the  under  side  of  the  torpedo,  but  none  at  the 
other  point.  When  gold  wires,  instead  of  the  silver  ones,  were 
used,  gas  was  evolved  from  each  of  the  extremities  ;  but  in  greatest 
quantity,  and  in  smaller  bubbles,  from  the  lower,  than  from  the  upper 
wire.  With  a  strong  solution  of  nitrate  of  silver,  the  point  of  the 
lower  gold  wire  became  black,  and  only  two  or  three  bubbles  arose 
from  it ;  the  point  of  the  upper  gold 'wire  remaining  bright,  and  being 
surrounded  with  many  bubbles.  Similar,  butlessdistinct,  results  were 
obtained  by  employing  a  strong  solution  of  superacetate  of  lead. 

The  remainder  of  the  paper  is  occupied  with  a  detailed  account 
of  the  anatomical  structure  of  the  electrical  organs  of  the  torpedo, 
.and  of  the  muscles  that  surround  them.  The  texture  of  the  co- 
.  lumnar  portions  of  those  organs  appears  to  be  homogeneous,  witli 
the  exception  of  a  few  fibres,  probably  branches  of  nerves,  which 
pass  into  them.  A  large  quantity  of  water,  separable  by  evapora- 
tion, enters  into  their  composition :  and  they  undergo  spontaneous 
changes  more  slowly  than  the  muscles.  They  are  incapable  of  con- 
traction by  any  of  the  ordinary  stimuli,  and  even  that  of  an  electric 
shock  from  a  voltaic  battery,  applied  either  to  the  organs  themselves 
or  to  the  nerves  which  supply  them.  Hence  the  conclusion  is 
drawn  that  these  organs  are  not  muscular,  but  that  their  columns 
are  formed  by  tendinous  and  nervous  fibres,  distended  by  a  thin  ge- 
latinous fluid. 

The  anatomical  account  is  concluded  by  a  description  of  the 
origin,  course,  and  distribution  of  the  nerves  belonging  to  the  elec- 
trical organs.  The  author  found  that  the  gastric  nerves  are  derived 
,  from  these  ;  and  hazards  the  conjecture  that  superfluous  electricity 
may,  when  not  required  for  the  defence  of  the  animal,  be  directed 
to  the  stomach,  so  as  to  .promote  digestion:  in  corrobofation  of 
which  he  cites  the  instance  of  a  torpedo  which,  when  li«in^>  had 
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been  frequently  excited  to  give  shocks,  and  In  whom  a  small  fish 
found  in  its  stomach  af^er  death,  appeared  to  be  totally  undigested. 
The  secretion  of  mucus  was  also  either  suppressed  or  considerably 
diminished.  From  the  circumstance  that  the  branchiae  are  supplied 
with  twigs  of  the  electrical  nerves,  the  author  conceives  there  may 
be  some  connexion  between  the  electrical  and  the  respiratory  func- 
tions ;  and  that  the  evolved  electricity  may  be  employed  in  decom- 
posing water,  and  in  thus  supplying  the  system  with  air,  in  situations 
where  the  animal  has  not  access  to  that  of  the  atmosphere.  The 
author  considers  the  mucous  system  of  the  torpedo  as  performing 
important  offices  in  its  economy,  in  consequence  of  its  connexions 
with  the  electrical  nerves.  Contrary  to  the  statement  of  Mr.  Hunter, 
he  finds  that  the  electrical  organs  are  very  scantily  supplied  with 
blood-vessels.  He  C9ncludes  by. some  remarks  on  the  peculiar 
characters  of  the  electricity  of  the  Torpedo,  the  purposes  it  appears 
to  serve,  and  the  varieties  exhibited  by  different  individuals,  ac- 
cording to  the  age,  the  sex,  and  other  circumstances. 

The  Meetings  of  the  Society  were  then  adjourned  over  Easter  to 
the  third  of  May. 


May  3,  1832. 
JOHN  BOSTOCK,  M.D.  Vice  President,  in  the  Chair. 

»  .  ■  ■    .  » 

The  following  Report,  drawn  up  by  the  Rev.  William  Whewell, 
M.A.  F.R.S.,  the  Rev.  George  Peacock,  M.A.  F.R.S.,  and  the  Rev, 
Henry  Coddington,  M.A.  F.R.S.,  on  Mr.  Lubbock's  Paper,  read 
before  the  Royal  Society  Feb.  9,  1832,  and  entitled,  "Researches 
in  Physical  Astronomy,"  was  read. 

Report. 

The  method  of  the  variation  of  parameters  as  applied  to  the  in- 
vestigation of  the  perturbations  of  the  solar  system  has  been  suc- 
cessively developed  in  modern  times.  This  method  gives  the  vari- 
ations of  the  elements  of  the  elliptical  orbit  in  terms  of  the  diflferentials 
of  a  certain  function  R  of  these  elements,  and  of  the  drsturbing  forces. 
Euler,  Lagrange  (1783),  Lagrapge  and  Laplace  (1808)  obtained  the 
formulae  for  da,deidiff,dp,  dq  where  p  =  tan  <p  sin  0, 5^  =  tan  <p  sin  9. 
Poisson  first  gave  the  expression  for  d  s,  Pontecoulant,  p.  330,  has 
introduced  di  and  dv  instead  of  dp  and  dq;  but  those  develop- 
ments gave  expressions  neglecting  the  square  of  the  disturbing  force. 
Mr.  Lubbock  has  published  (in  a  Paper  in  the  Phil.  Trans.  April  1830,) 
expressions  which  include  the  effect  of  any  power  of  the  disturbing 
force.  This  method  has  been  principally  applied  to  the  secular  in- 
equalities; but  it  is  susceptible  of  being  applied  with  no  less  strictness 
to  periodical  inequalities,  all  of  which  may  be  represented  by  certain 
changes  in  the  elements  of  the  elliptical  orbit. 

But  the  same  problems  may  also  be  approximately  solved  di- 
rectly ;  for  we  obtain  a  differential  equation  involving  the  radius 
vector  and  the  time.     In  this  equation  there  occurs  the  same  fuxvc* 
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tion  R  of  which  we  have  ahready  spoken;  and  this  function  is  ex« 
panded  according  to  terms  involving  cosines  of  the  mean  motions 
of  the  disturbing  and  disturbed  planet,  and  cosines  of  the  difference 
of  certain  multiples  of  these  motions*  This  expression  has  been 
treated  of  by  various  authors,  and  among  others  Mr.  Lubbock  has 
himself  (in  memoirs  read  May  19  and  June  9,  18dl,)  given  the  ex- 
pansion ofRiasL  form  suited  to  his  present  object. 

The  coefficients  of  the  terms  in  this  expansion  are  arranged,  as 
usual,  according  to  the  order  of  the  excentricities,  their  powers  and 
products,  and  to  the  power  of  the  sin*  of  half  the  inclination.  These 
coefficients  involve  also  certain  quantities  b^  .  where  n  and  i  have  a 

variety  of  values ;  and  these  quantities  depend  on  the  ratio  of  the 
mean  distances  of  the  disturbing  and  disturbed  bodies  from  the  sun. 
Solving  the  differential  equation  which  involves  r,  by  the  equating 
of  coefficients,  Mr.  Lubbock  finds  a  value  for  the  reciprocal  of  r  in 
such  terms  as  have  been  mentioned.  By  certain  algebraical  trans- 
formations of  the  fractional  coefficients  in  which  t  occurs,  (and  by 
certain  equations  of  condition  between  b^.^^y   63.,   b^^ti^  and 

between  similar  quantities,)  the  expression  for  the  reciprocal  of  r  is 
transformed  and  reduced,  the  arcs  remaining  as  they  were. 

But  by  the  properties  of  the  ellipse,  the  reciprocal  of  r  is  equal  to 
a  series  of  terms  involving  the  excentricities,  aAd  involving  also  co- 
sines of  the  mean  anomaly  and  its  multiples  :  and  hence  the  variation 
of  this  reciprocal  is  equal  to  a  similar  series,  involving  sines  and  co« 
sines  of  such  arcs,  and  involving  also  the  variations  of  the  elliptic 
elements.  By  substituting  the  variations  of  the  elliptic  elements  given 
by  the  formulae  above  mentioned,  when  we  put  for  R  its  expansion, 
we  have  a  certain  series  of  sines  and  cosines  with  their  coefficients 
multiplied  into  certain  other  sines  of  the  same  kind. 

It  is  found  that  the  sines  and  cosines  thus  multiplied  produce, -by 
trigonometrical  transformations,  arcs  identical  with  those  which  were 
found  in  the  value  of  the  reciprocal  of  r  obtained  by  the  former 
method ;  and  the  coefficients  are  also  found  to  be  identical  with  those 
resulting  from  the  former  transformations  and  reductions. 

We  have  not  thought  it  necessary  to  verify  the  somewhat  complex 
reductions  by  which  Mr.  Lubbock  has  shown  the  identity  of  the  results 
obtained  by  these  two  methods.  The  mode  of  proceeding  is  per- 
fectly satisfactory,  and  the  truth  of  the  conclusion  might  have  been 
foreseen.  The  reductions,  however,  by  which  identity  was  to  be 
exhibited  were  by  no  means  obvious  :  and  we  conceive  it  not  un- 
likely that  the  development  of  them  may  sometimes  be  of  use  iu 
enabling  us  to  judge  which  of  the  two  methods  of  solution  may  be 
applied  with  most  convenience  in  particular  cases. 

We  are  of  opinion  that  this  Paper  is  well  worthy  of  being  printed 
in  our  Transactions.  (Signed)  W.  Whewxll. 

Geo.  Peacock. 

H.  CoDDIKOTOK. 
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May3>  1832.     (Continued.) 
JOHN  BOSTOCK,  M.D.  Vice  President,  in  the  Chair. 

A  Paper  was  read,  entitled,  *'  An  Account  of  certain  new  Facts  and 
Observations  on  the  Production  of  Steam,"  by  Jacob  Perkins>  Esq. 
Communicated  by  Ralph  Watson,  Esq.  F.R.S. 

Having  observed  that  water  on  the  surface  of  melted  iron  was  very 
slowly  affected  by  the  heat,  although  it  exploded  violently  when  the 
same  fused  metal  was  dropped  into  it,  the  author  made  a  series  of 
experiments  on  the  time  required  for  the  evaporation  of  the  same 
quantity  of  water  successively  poured  into  a  massive  iron  cup,  at  first 
raised  to  a  white  heat,  and  then  gradually  cooled  by  the  addition  and 
evaporation  of  the  water.  The  first  measures  of  water  were  longer 
in  being  evaporated  than  those  subsequently  added,  in  consequence 
of  the  reduction  in  the  temperature  of  the  iron,  until  this  tempera-* 
ture  reached  what  the  sluthor  calls  the  evaporating  point,  when  the 
water  was  suddenly  thrown  off  in  a  dense  cloud  oi  steam.  Below 
this  temperature,  the  time  required  for  the  complete  evaporation  of 
the  same  measure  of  water  became  longer  in  proportion  as  the  iron 
was  cooler,  until  it  fell  below  the  boiling  point.  The  author  accounts 
for  these  results  from  the  circumstance  that  when  the  metal  is  at  the 
higher  temperatures,  the  water  placed  on  its  surface  is  removed  from 
contact  with  it  by  a  stratum  of  interposed  steam.  From  these 
and  other  experiments,  he  is  led  to  infer  the  necessity  of  keeping 
water  in  close  and  constant  contact  with  the  heated  metal  in  which 
it  is  contained,  in  order  to  obtain  from  it,  in  the  shortest  time,  the 
greatest  quantity  of  steam. 

The  reading  of  a  Paper,  entitled,  '^  On  certain  Irregularities  in  the 
Magnetic  Needle,  produced  by  partial  warmth,  and  the  relations 
which  appear  to  subsist  between  terrestrial  Magnetism  and  the  geo- 
logical Structure  and  thermo-electrical  Currents  of  the  Earth,*'  by 
Robert  Were  Fox,  Esq.  Communicated  by  Davies  Gilbert,  Esq. 
V.P.R.S. — was  commenced. 


May  10,  1832. 

JOHN  WILLIAM  LUBBOCK,  Esq.  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

The  reading  of  Mr.  Fox*s  Paper  was  resumed  and  concluded. 

K 
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The  author  begins  by  an  account  of  some  experiments  which  he 
instituted  with  a  view  to  discover  the  cause  of  the  irregularities  in 
the  indications  of  the  intensity  of  terrestrial  magnetism  given  by  the 
vibrating  magnetic  needle.  By  inclosing  the  needle  in  a  box  sur- 
rounded with  water  at  different  temperatures^  the  number  of  the  vi- 
brations did  not  appear  to  be  affected  by  these  differences  of  tempe- 
rature when  the  heat  was  applied  equally  on  all  sides  ;  but  when  par- 
tially applied,  irregular  oscillations  took  place,  apparently  from  the 
currents  of  air  set  in  motion  by  the  inequalities  of  its  temperature. 
Hence  the  author  recommends  that  for  delicate  experiments  the 
magnetic  needle  should  be  contained  in  a  box  of  wood,  or  other  im- 
perfect conductor  of  heat ;  or,  for  still  greater  security,  that  it  should 
be  adjusted  in  a  glass  vessel  exhausted  of  air.  For  experiments  on 
magnetic  intensity  at  sea,  he  recommends  placing  two  magnets  at 
some  distance  from  the  needle,  in  the  line  of  its  magnetic  meridian, 
and  surrounded  with  water,  in  order  to  preserve  a  ufiiformity  of  tem- 
perature. For  increasing  the  action  of  terrestrial  magnetisfn,  he 
suggests  the  employment  of  a  bar  or  cylinder  of  wrought  if dn,  placed 
perpendicularly,  or  in  the  line  of  the  dip,  at  right  angles  to  the  me- 
ridian, so  as  to  repel  the  north  pole  of  the  needle :  and  also  sur- 
rounded with  water. 

The  experiments  made  with  an  apparatus  of  this  kind  in  some  of 
the  deep  mines  in  Cornwall,  did  not  lead  to  the  conclusion  that  there 
is  any  increase  of  magnetic  intensity  at  the  depth  of  1000  or  1200 
feet  below  the  level  of  the  sea ;  but  if  any  thing,  rather  the  reverse  5 
but,  on  the  whole,  the  discrepancy  iii  the  tesults  was  so  great,  that 
no  dependence  can  be  pldced  ion  them  as  establishing  a  general  fact 
of  this  importance. 

It  appeared  also  to  the  author  that  the  direction  of  electrical  cUf*- 
rents  under  the  earth's  surface  is  greatly  diversified  ;  although,  when 
taken  collectively,  the  probability  is  that  the  tenden(;y  of  the  positive 
currents  is  from  east  to  west. 

The  author  then  proceeds  to  state  the  results  of  his  experiments 
on  the  thermo-electricity  of  tocks.  He  foiitid  that  (Compact  i^late  was 
an  excellent  conductor  of  electricity ;  and  that  the  heated  end  gave 
indications  of  po&itive  electricity.  Granite,  on  the  contrary,  at  a 
bright  ted  heat,  was  almost  incapltble  of  conducting  electricity,  but 
when  vitrified  became  nearly  a  perfect  conductor,  owing  pfdjably  to 
the  destruction  of  its  crystalline  structure^  Ih  general  the  end  tnodt 
heated  was  negative,  and  the  same  was  the  case  with  pofphyi'itic 
feldspar.  6reenstone  and  serpentine,  which  also  occur  irt  fi'equ^t 
alternations  ih  Cornwall,  iti  like  manner  differ  in  their  electrit^al  prd<- 
perties  ;  the  former  giving  out  positive,  and  the  latter  negative  eted* 
tricity  at  their  most  heated  parts.  Many  anotnalies,  however,  oc*> 
curred  in  these  properties,  the  results  being  frequently  reversed 
without  any  obvious  cause. 

On  the  hypothesis  of  the  existence  tf  a  very  elevated  tempera- 
ture in  the  interior  of  the  globe,  it  would  necessarily  follow  from 
the  preceding  experiments  that  electrical  currents  would  be  produced 
from  this  cause,  taking  frequently  different^  and  even  opposite  di- 
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rections^  and  exerting  an  important  influence  on  all  the  phenomena  of 
terrestrial  magnetism,  both  such  as  are  general,  and  also  such  as 
appear  to  be  local  anomalies.  The  later  researches  of  the  author 
have  satisfied  him  that  the  directions  of  these  currents  are  probably 
much  influenced  by  the  geological  structure  of  the  globe ;  which 
would  in  most  cases  tend  to  give  them  more  ^r  less  obliquity  to  the 
parallels  of  latitude.  The  author  ascribes  the  diurnal  changes  in  the 
direction  and  intensity  of  terrestrial  magnetism  to  the  successive 
action  of  the  sun  on  the  different  portions  of  the  surface  of  the  globe. 
With  reference  to  the  causes  that  have  determined  the  juxtaposition 
and  arrangement  of  rocks  in  the  interior  of  the  earth,  the  author  ex- 
amines their  comparative  expansibility  by  heat.  Granite,  porphy- 
ritic  feldspar,  and  clay-slate  expanded  from  one-50tb  to  one-77th  by 
a  red  heat ;  while  the  expansion  of  serpentine,  by  the  same  heat, 
could  not  be  rendered  sensible.  He  concludes  by  calling  in  ques- 
tion the  theory  which  ascribes  the  spheroidal  form  of  the  earth  to  its 
having  been  once  a  mass  of  plastic  matter  in  igneous  fusion  or  in 
aqueous  solution. 

May  17,  1S32. 

The  Rev.  WILLIAM  BUCKLAND,  D.D.  Vice  President, 

in  the  Chair. 

The  reading  of  a  Paper,  entitled,  "  On  Harriot's  Astronomical 
Observations  contained  in  his  unpublished  Manuscripts  belonging  to 
the  Earl  of  Egremont,"  by  Stephen  Peter  Rigaud,  Esq.  M.A.  F.R.S. 
Savilian  Professor  of  Astronomy  in  the  University  of  Oxford, — was 
commenced. 


May  24,  1832. 
DAVIES  GILBERT,  Esq.  D.C.L.  Vice  President,  in  the  Chair. 

The  reading  of  Professor  Rigaud's  Paper  was  resumed  and  con- 
cluded. 

In  the  Memoirs  of  the  Royal  and  Imperial  Academy  of  Brussels, 
for  the  year  1 788,  the  Baron  de  Zach  published  a  paper  on  the  pla- 
net Uranus,  in  a  note  to  which  he  states  that,  in  the  summer  of  1784, 
he  found  in  the  library  of  Lord  Egremont  at  Petworth,  some  old  ma- 
nuscripts of  the  celebrated  Thomas  Harriot,  which  he  alleges  afforded 
proofs  that  he  had  observed  the  solar  spots,  and  the  satellites  of  Ju- 
piter before  Galileo.  In  the  Berlin  Ephemeris  for  1788,  Baron 
Zach  gave  a  full  account  of  his  alleged  discovery,  drawn  up  from 
Harriot's  papers  ;  an  English  translation  of  which  wa<;  circulated  in 
this  country,  and  has  been  perpetuated  by  its  being  inserted  in  Dr. 
Hutton's  Mathematical  Dictionary.  The  author,  having  been  en- 
trusted by  Lord  Egremont  with  Harriotts  original  papers,  has  ex- 
amined them  with  every  attention  he  could  apply  to  the  subject,  and 
gives  in  the  present  memoir  the  result  of  his  inquiry. 

The  observations  of  Harriot  on  the  spots  on  the  sun,  fill  seventy- 
four  half-sheets  offoolscap>  the  flrst  being  dated  December  S,  1610. 

k2 
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These  papers  are  in  good  preservation  :  the  writing  is  clear,  and  the 
drawings  well-defined.  Baron  Zach  says,  that  "  he  compared  the 
corresponding  ones  with  those  observed  by  Galileo,  and  found  betwixt 
them  an  exact  agreement.**  This,  the  author  shows,  is  very  far  from 
being  the  case,  and  he  also  brings  evidence  to  prove  that  the  discovery 
of  the  spots  on  the  sun  was  made  by  Galileo  at  latest  in  the  summer  of 
the  year  1610,  and  very  probably  in  or  before  the  month  of  July.  He 
allows,  however,  that  Harriot's  observation  in  December  of  the  same 
year,  was  the  result  of  his  own  spontaneous  curiosity. 

The  first  observation  made  by  Harriot  of  the  satellites  of  Jupiter, 
has  t(>r  date  the  17th  of  October  1610.  Those  that  follow,  extend  to 
the  26th  ^f  February  1612:  they  are  clearly  written  out  on  thirteen 
half- sheets  cf^i^lscap.  But,  even  by  the  statement  of  Baron  Zach, 
Galileo  discovered  ^fi^H^P  the  7th  of  January  1610  ;  that  is,  nearly 
eight  months  before  HamT 

The  author  has  detected  raSlfcgJ^^r  material  inaccuracies  in  the 
account  given  to  the  world  by  Barol^*^^  of  Harriot's  observations. 
He  concludes,  however,  by  observing^l^*  Harriot  ought  not  to  be 
deprived  of  the  credit  which  is  justly  dil^jo  him,  because  a  greater 
share  h?is  by  some  persons  been  claimedllf  ^^^  f^^^"  ^^  is  ju«*t|y 
entitled  to.  He  himself  made  no  pretensior5|kJo  priority  in  the  dis- 
coveries in  question. 

May  31, 1832. 
DAVIES  GILBERT,  Esq.  D.C.L.  Vice  President,  i\the  Chair. 

The  reading  of  a  Paper,  entitled,  "  On  the  CorrectioTi  ®^  »  Pen- 
dulum for  the  reduction  to  a  vacuum,  together  with  Remanf*.®"  some 
Anomalies  observed  in  Pendulum  Experiments,"  by  FranlP^  Daily, 
Esq.  F.R.S., — was  commenced. 


June  7,  1832. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,   k\G- 

President,  in  the  Chair. 

Lord  Henry  John  Spencer  Churchill  5  the  Hon.  George  Charles  A^*^^ 
M.A.;  John  Disney,  Esq.;  James  Clark,  M.D.  5  James  Hope,  M. 
the  Venerable  George  Glover,  M.A.j  Michael  Thomas  Sadler,  Es 
M.P.  3  Lieut.  William  Samuel  Stratford,  R.N. ;  James  David  ForbeJ 
Esq.,  and  Howard  Elphinstone,  Esq.  M.A.,  werfe  elected  Fellows  <w 
the  Society.    Baron  Damoiseau  of  Paris,  Professor  de  Blakiville  o 
Paris,  Professor  Carlini  of  Milan,  Professor  Cauchy  of  Paris,  anc 
Professor  Tiedemann  of  Heidelberg,  were  elected  Foreign  Members' 
of  the  Society. 

The  reading  of  Mr.  6aily*s  Paper  on  the  Pendulum,  was  resumed 
and  concluded. 

,  The  author  observes,  that  in  all  the  experiments  hitherto  made  with 
the  pendulum,  a  very  important  correction,  depending  on  the  influ- 
ence of  the  circumambient  air,  has  been  omitted  $  and  that  the  phi- 
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losophical  world  is  indebted  to  M,  Bessel  for  having  first  drawn  the 
attention  of  the  public  more  immediately  to  this  sul^ect.  For,  al- 
though Newton  evidently  suspected  that  such  an  influence  existed, 
and  although  the  subject  had  been  since  fully  discussed  by  the  Che- 
valier du  Buat,  nearly  50  years  ago,  yet  it  does  not  appear  that  any 
of  the  distinguished  individuals,  employed  by  the  different  Govern- 
ments in  making  experiments  on  the  pendulum  in  more  recent  tiines^ 
have  had  any  notion  that  the  effect  of  the  air,  on  the  moving  body, 
was  any  other  than  that  depending  on  its  density  5  and  consequently 
varying  in  amount  according  to  the  specific  gravity  of  the  metal  of 
which  the  pendulum  might  be  composed.  But  M.  Vessel  has  shown 
that  a  quantity  of  air  is  also  set  in  motion  by  the  pendulum  (varying 
according  to  its  form  and  construction),  and  thus  a  compound  pendulum 
is  in  all  cases  produced,  the  specific  gravity  of  which  will  be  much 
less  than  that  of  the  metal  itself.  M,  Bessel's  principal  experiments 
for  establishing  ihe  accuracy  of  this  principle,  were  made  ivith  two 
spheres,  about  two  inches  in  diameter,  difiering  from  each  other  very 
considerably  in  specific  gravity,  one  beiiig  of  braiss,  and  the  other  of 
ivory,  and  each  suspended  by  a  fine  steel  wire.  The  author  of  the 
present  paper,  however,  pursued  another  and  a  very  different  course 
for  obtaining  the  same  end  :  namely,  by  swinging  the  same  pendu- 
lum first  in  free  air,  and  afterwards  in  a  highly  rarified  medium, 
nearly  approaching  to  a  vacuum.  From  the  diflference  in  the  results, 
he  deduces  a  factor  (denoted  by  n),  by  which  the  old,  and  hitherto 
received,  correction  must  be  multiplied  in  order  to  obtain  the  new  and 
more  accurate  correction  indicated  by  M.  Bessel  5  and  which,  in  the 
case  of  the  two  spheres  above  mentioned,  is  found  by  that  author  to  be 
equal  to  195. 

But  Mr.  Baily,  instead  of  confining  himself  to  spheres  of  this  size, 
and  composed  of  these  two  substances  only,  has  extended  his  inqui- 
ries to  pendulums  of  various  magnitudes,  substances  and  forms.  His 
first  recorded  experiment  is  on  borda's  platina  sphere,  the  diameter 
of  which  is  1*44  inches  j  and  he  found  that  the  old  correction  must  in 
this  case  be  multiplied  by  1*88  in  order  to  obtain  the  true  and  accu- 
rate correction  y  or,  in  other  words,  that  the  old  correction  was  but 
little  more  than  half  what  it  ought  to  be.  The  author  then  tried 
three  other  spheres  of  precisely  the  same  diameter,  but  diflfering  con- 
siderably in  specific  gravity :  namely,  lead,  brass,  and  ivory,  all  of 
which  gave  nearly  the  same  result ;  the  mean  of  the  whole  being 
It  =  1  86.  He  next  proceeded  to  spheres  of  the  size  used  by  M.  Bes  • 
sel,  made  of  three  different  substances,  viz.  lead,  brass,  and  ivory. 
These  gave  a  result  (agreeing  very  well  with  each  other,)  somewhat 
smaller  than  the  former  ;  the  mean  of  the  whole  being  w  =1-75  : 
thus  showing  that  the  factor  for  the  additional  correction  is  due  to 
the  form  and  magnitude  of  the  moving  body,  and  not  to  its  weight 
or  specific  gravity.  This  last  value,  as  the  author  observes,  differs 
from  that  deduced  by  M.  Bessel  as  above  mentioned  -,  but  the  cause 
of  the  discordance  does  not  appear. 

The  author  then  shows  the  eflect  produced  on  cylinders  of  various 
kinds,  both  solid  and  hollow,  and  suspended  in  different  ways, — on 
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lenses^  oa  cylindrical  rods^  on  bars,  on  tubes^  on  convertible  pendu- 
kims,  and  on  severaliclock  pendulums,  amounting  to  upwards  of  40 
in  number.  The  results  of  these  experiments  give  in  each  case  a 
different  value  for  the  factor  n ;  and  which  appears  to  depend  on  the 
extent  .of  surface,  in  proportion  to  the  bulk  of  the  body  exposed  to 
the  'direct  action  of  the  air  when  in  motion :  farther  experiments, 
hoipever,  are  requisite  to  establish  this  point  in  a  satisfactory  manner^. 
^vl,  in  the  author's  opinion,  enough  is  shown  to  indicate  the  neces- 
sity and  propriety  of  a  revision^  ^d  japrrectionof  all  the  experiments 
hitherto  made  with  the  peodulqin,  either  fqr  the  determination  of  its 
absolute  length,  or  for  ascertaining  the  tri^e  figure  of  the  eai^th ;  and 
that  for  this  purpose,  the  true  correction  must  be  found  from  actual 
experiment  in  each  particular  case  5  since,  with  very  few  exceptions, 
it  cannot  be  determined  by  any  mathematical  deduction. 

Mr.  Baily  then  proceeds  to  point  out  some  singular  discordances 
arising  frojA^he  knife-edge  mode  of  suspending  the  pendulum,  where 
the  Mfne  knife*«dge  and  l^l^ie  same  agate  planes  are  employed.  From 
which  he'inned  to  inffor  that^^he  pendulum  furnished  with  a  knife-edge 
and  agatp'pitanes^asat  present  co^tructed^  is  a  very  inadequate  in- 
strument for  the  delicate^  purpps^3ipr:  which  it  was  originally  intended) 
and  that, a  more  rigid  examination  of  that  part  of  the  instrument  is 
requisite,  before  we  can  rely  with  confidence  on  the  accuracy  of  the 
results  obtained  by  it. 

Some  anomalies  are  then  pointed  out  in,  the  magnitude  pf  the  arc 
of  vibration^  and  some  remarks  offered  on  the  supposed  inadequacy  of 
the  usual  formula  for  determining  the  correction  for  Uie  arc ;  but  the 
author  considers  it  desirable  that  further  experimentfs  should  be 
made  for  the  more  accurate  determination  of  this  point. 

In  conclusion,  the  author  expifesses.  a  dojubt  of  the  rigid  accuracy 
of  t^e  lens:thof  the  seconds  pendulum,  as  deduced  from  the  recent 
experiments  or  Captam  babioje.    , 

To  the  whole  are  appended  tables  exl)n)iting  the  details  of  all  the 
experiments  made  by  the  auljhor,  and  the  corrresponding  results. 

A  Paper  was  read,  entitled,  "  Researches  in  Physical  Astronomy," 
by  John  William  Lubbook,  Esq,  V.P.  and  Treas.  R.S. 

The  present  paper  contains  some  further  developments  of  the 
theory,  of  the  moon,  which  are  given  at  length,  in  order  to  save  the 
trouble  of  the  calc\diaAc(r,  and  to  avoid  the  danger  of  mistake.  The 
author  remarks,  that  while  it  seems  desirable,  on  the  one  hand,  to 
introduce  into  the  science  of  physical  astronomy  a  greater  degree  of 
uniformity,  by  hringing  to  perfection  a  theory  of  the  moon  founded  on 
the  integration  of  the  equations  employed  in  the  planetary  theory,  it 

*  Since  this  paper  was  read^  the  author  has  made  a  number  of  addi- 
tional experiments  on  various  other  pendulums,  which,  by  permission  of 
the  Council,  will  form  part  of  the  original  paper ;  and  from  which  he  is 
led  to  infer  that,  in  the  case  of  spheres,  cylinders,  and  other  bodies  sus- 
pended by  rods  of  difTererit  diameters,  the  value  of  the  factor  depends  not 
only  on  the  body  appended  to  such  rv>d,  but  that  the  rod  itself  has  a  con- 
siderable inihience  on  the  result,  except  it  be  a  very  fine  wire  5  when  its 
eflfect  becomes  merged  in  that  of  the  appended  body. 
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k  «l$o  no  l6S8  important,  on  the  other  hand^  to  c^mplete^  in  the  latter, 
the  method  hitherto  applied  solely  to  the  periodic  inequalities.  Hi- 
therto those  terms  in  the  disturbing  function  which  give  rise  to  the 
secular  ineqMalities>  have  been  detached,  and  the  ^stability  of  the 
system  has  been  inferred  by  means  of  the  integratidn  or  certain 
equations,  which  are  linear  when  the  higher  powers  of'  the  ecceotrip 
cities  are  neglected  ;  and  from  considerations  founded  on  the  varia- 
tion of  the  elliptic  constants.  But  the  author  thinks  that  the  stabitht 
of  the  system  may  be  inferred  also  from  the  es^pressions  which  result 
at  once  from  the  direct  integration  of  the  differential  equations.  The 
theory,  he  states,  may  be  extended,  without  any  analytical  <iifficulty^ 
to  any  power  of  the  disturbing  force,  or  of  the  eccentricities,  ad-> 
mitting  the  convergence  of  the  series ;  nor  does  it  seem  to  be  limited 
by  the  circumstance  of  the  planet's  moving  in  the  saEie  direction. 

A  Paper  was  also  read,  entitled,  "On  the  Nervous  System  of  the 
Sphinx  Ligustri  (Linn.),  and  on  the  Changes  which  it  undergoes  du^ 
ring  a  part  of  the  Metamorphoses  of  the  Insect,"  by  George  Newport, 
Esq.    Communicated  by  Peter  Mark  Roget,  M.D.  Sec.  R.S. 

The  author  gives  a  minute  anatomical  description,  aoeompanied  by 
drawings,  of  the  development  and  arrangement  of  the  nerves  of  the 
Sphinx  Ligusiri,  and  the  successive  changes  they  undergo  during  the 
last  stage  of  the  larva,  and  the  earlier  stages  of  the  pupa  state.  As ' 
this  insect,  in  passing  from  its  larva  to  its  perfect  state,  remains  for 
several  months  in  a  torpid  condition,  it  affords  a  better  opportunity 
of  minutely  following  these  changes,  and  of  ascertaining  in  what  man- 
ner they  are  efl'ected,  than  most  other  insects ;  and  the  great  compara- 
tive size  of  this  species  renders  the  investigation  still  more  easy. 

While  in  its  larva  state,  this  insect  frequently  changes  its  skin :  it 
enlarges  rapidly  in  size  after  each  operation,  and  the  nervous  sy* 
stem  undergoes  a  corresponding  development.  The  author  minutely 
describes  the  longitudinal  series  of  ganglia,  which  extend  the  whole 
length  of  the  animal.  He  remarks  that  the  eleventh  or  terminal  gan- 
glion is  distinctly  bilobate,  a  form  whidi,  as  suggested  to  him  by  Dr. 
Grant,  is  probably  acquired  by  the  consolidation  of  two  ganglia  which 
had  been  separate  at  an  earlier  period  of  development.  A  detailed  ac- 
count is  then  given  of  the  nerves  proceeding  from  these  several  ganglia. 

During  the  change  from  the  state  of  larva  to  that  of  the  perfect 
insect,  the  number  of  the  ganglia  is  found  to  diminish  in  consequence 
of  the  approximation  and  conjunction  of  adjacent  ganglia  5  and  the 
nervous  cords  which  connect  them  are  generally  much  shortened. 
A  nerve  is  described  which,  from  the  mode  of  its  distribution  to  the 
stomach,  intestinal  canal,  and  dorsal  vessel,  presents  a  remarkaMe 
analogy  to  the  par  vagwn,  or  pneumogastric  nerve  of  vertebrated 
animals ;  so  that  the  author  considers  it  probable  that  its  functions 
are  somewhat  similar  to  this  nerve  5  as  has,  indeed,  been  already  con- 
jectured by  <Strau&-Diirckheim.  Another  division  of  nerves  exist, 
which,  from  the  principal  branches  derived  from  each  abdominal 
plexus  being  cd  ways  distributed  among  the  trachee,  near  the  spiracles, 
are  perhaps  analogous  to  the  sympathetic  system  of  nerves  of  the 
higher  classes  of  animals. 


190 

When  on  the  point  of  becoming  a  pupa,  the  nervous  lobes  above 
the  cesophagus  five  found  to  be  considerably  enlarged,  and  l*>  have 
assumed  more  of  the  appearance  of  a  cerebral  mass ;  while,  at  the 
aiime  time,  the  nervous  cords  descending  from  them  are  shortened 
Bnd  thicVeried.  The  ganglia  nre  brought  nearer  together,  and  Iheir 
iriterveiiinE;  cords  lie  between  them  in  tm  irregular  manner,  the 
ganglia  themselves  being  retained  in  their  proper  places  in  the 
se^nients  by  the  nerves  running  transverselv  from  ihem.  The 
liervts  of  the  antennae  are  enlarged,  and  the  optic  nerves  are  becume 
much  thicker  and  shorter  than  before.  Thej'e  is  a  remarkable  en- 
largement of  llie  thoracic  nerves,  pariiculurly  of  those  sent  to  the 
wings;  and  those  belonging  to  the  posterior  pnir  of  legs  are  eu- 
riouslv  convoluted  within  the  thorax,  preparatory  to  their  being  un- 
coiled at  the  instant  of  the  change  being  made  to  the  pupa  state. 

These  changes  are  followed  minutely  through  several  stages  of 
development.  Tlie  author  expects  to  be  able  to  lay  before  the  So- 
ciety, in  a  subsetjuent  paper,  the  results  of  his  investigation  of  the 
remaining  stages,  and  to  offer  some  observations  upon  the  manner 
iit'which  these  changes  are  effected. 

The  Society  then  adjourned  over  Whitsun  Week  to  the  2  Isf  of  4<)<ie. 

'   ■•■■'■'■■"■    ";      ■   JunV3.l,.ia32.^:, .  :.   ■-.:'..';,■   i.:i'.-'-' 

.    HiC'PQXAL'. JHiGHNBSS  THE  DfUKEOF  SUSSBXi'SG. 

.-,.    PMsidenii,  intheGiiair-   ,  ,.!■  ■. -.1.. ',>■■ -■.-    ■■ 

Papers  were  read,  bearing  the  following  titles; 
■  1.  "An    Account  of  the  miignetical  Experiments  made  on  (he 
Western  CoHJtt  of  Africa  in  IPSO  and  1P3l,"by  Commander  Edward 
Belcher  of  H.M.S.  Etna,    Communicaled  hv  the  Rev.  George  Fidier, 
M.A,  F.R  S.,  through  Captain  Beaufort,  U'.N.  F.R.S. 

The  object  of  the  inquiry  specified  in  this  paper,  and  of  which  ithe 
resnlts  nr*  given  in  a  tabular  form,  was  to  determine  the  relative 
terizontal  intensities  of  terrestrial  magnetism  on  the  different  parti 
of  the  coast  of  Africa  which  the  author  has  been  I  ittlj  employed,. in 
surveying.  The  experiments  were  made  uiili  lour  netdltj  auo- 
stmcted  by  Dollond  on  the  model  of  those  of  Professor  Hansleen  j 
and  the  permanence  of  their  magnetism  during  the  ^o)age  was  vsri- 
6td  by  a  comparison  of  trials  made  in  England  before  and  j-mw-toe 
vsynge.  Errors  arising  from  local  causes  of  irreguhrity  ,iver« 
guarded  agftinut  by  varying  the  places  of  observation  at  each  station, 
and  taking:  mean  results, 

2.  "  On  the  Use  of  a  stibstance  cabled  tbf;  ffjUe  tp^gfle  in  Foals," 
by  Professor  Sewel^  of  tfie  RoyalVeterinary,  Ci)We.  |Coo)inHtti- 
cated  by  Sir  Charles  B«1!,P.R.S.  "        '      '  ^  „.  ,: , 

The  substance  caR^d  the /alse  fon^e.  which  ia  (liraw|i  .<nitAoin 
the  mouth  of  the  foal,  either  at  the  period  'qI*.  ^\rili„f>i,lii>prt\y,  b^i« 
it,  and  to' Which  various  vrhimsical  uBec.a^nd.viun^  ))^C.„been 
Assigned,  is  coneeived'bj  the  aii^br  tb  te  requis|t^  in  this  animal 
for  the  RCtion  4f  sucltinig,  in  consequence  of  ita  not  respiring  through 


the  tttoOtlt,'  but  altogether  through  the  iiasnl  passnges ;  an  instuje- 
tive  fwUtig  prt>mpting  it  lo  supply  the  loss  of  that  suhslanceby  suck- 
ing the  (eat  of  the  mother.  Dr.  Prout,  who  analysed  a  portion,  of 
this  Substance  at  the  request  of  the  author,  linds  it  to  be  coinpoaed 
principally  of  coagulated  albumen  slightly  modified.  The  author 
r^ardS  it  m  a  secretion  from  the  tongue  of  the  foal. 

3."Joonfi(I  of  the  Weather,  kept  at  HighU'ycombe  during  the  year 
ISS'ljWilh'riianthlvObservalions/'  by  James  U,  Tatem,  Esq.  C'om- 
mufiicatedby  William  Allen,  Esq.  F.R.S. 

Thtse  iM)I6s  exhibit  the  greatest  elevations  and  depressions  of  thp 
barometer  and  thermometer  for  the  year  1831,  together  with  the 
meaniof  tbc  observations,  which  were  made  at  8  A.M.,  3  P.M.,  and 
10  P.M. ;  the  fextremes  of  cold  being  given  by  a  sell-registering  tlier- 
mometCT,  ■  'Tl>e  quantity  of  rain  v/as  measured  every  morning  at  8 
o'clock.'  The  course  of  the  wind  is  noled,  and  remarks  subjoined, 
showing  the  re-iults  of  a  comparison  with  former  years. 

4,  "  PhyskJfl!  and  Geological  observations  on  the  Lake  of  Oo  near 
Bagneres  de  la  Chou,  in  the  year  1831,"  by  M.  Ner^e  BonbSe,  Pro- 
fessor of  Geology  at  Paris.  Communicaled  by  P.  M.  Roget,  M.D. 
Sec.%S.  ■,  ..r.,r  ■■.'    .    ' 

The'authorascertainedthat  the  bottom  of  the  lake,  which  is  230 
French  feet  in  depth,  forms  a  level  plane  of  great  extent,  and  is  co- 
vered with  a  stratum  of  roud  c6mp6$ed'Ur  fine  micaceous  s^nd  of  a 
bluemiour.'  The  tenperattire  bP  tbe'boitbUtlf  the  ^eSie  Vt^i*  of 
the  centigrade  scale,  at  the  mitldle  9°,'^  the  surface  ll°i  that  of 
the  air  varying  from  14°  to  15°.  There  was  no  indication  of  *ny 
current  on  the  surface.  A  cascade  954  feet  in  height  falls  into 
the  lake,  carrying  down  the  detritus  of  the  surrounding  rocks. 

5.  "Observations  on  the  anatomy  and  habits  of  Marine  Testac^vs 
Mollusca,  illustrative  of  their  mode  of  feeding,"  by  Edward  Cfeler, 
Esq.     Communicaled  by  L.  W.  Dillvpyn,  Esq.  F.R.S. 

The  author  observes  that  in  studying  the  physiology  of  the:Mol- 
lusca,  more  satisfactory  results  may  generally  be  obtained  by  tracing 
the  organization  connected  with  each  important  function,  thr«tigh 
dilferent  families,  than  by  complete  dissections  of  individual  species  j 
and,  by  thus  connecting  the  stud^  of  function  with  that  of  stractMre, 
the  zoologist  is  led  to  more  certam  inferences  relating  to  those;  bal>it3t 
the  knowledge  of  which  the  pelagic  character  of  the  animal,  and  tbe 
difficulty  of  direct  observation,  would  otherwise  have  rendered,  unat- 
tainable. I'he  pre.tent  paper  is  devoted  to  the  anatomical  invmtiga' 
tion  of  the  organs  by  which  the  food  is  received  into  the  bodie*  of 
certain  Mollusca.  The  herbivorous  Mollusca  which  the  author  has 
examined  have  three  modes  of  feeding.  Some,  as  the  TrocliJiiorvuui, 
browse'with  oppo.'iite  hbrizoriiai  jaws  ;  others,  as  the  Turbo  lUtweat, 
rasp  their  food  with  an  armed  tongue  stretched  over  an  elastic  Rnd 
moveable  support;  while  others  agtin,  as  &ti  Patella  vulgata,  ^Otgt 
it  entire.  The  author  enter.s  into  a  minute  anatumicul  description  of 
tb^'Orgftns  of  manducation  and  deglutition,  and  also  of  that  pari  of 
the  nervous  system  situated  in  the  neighbourhood  of  these  organsi  in 
each  of  these  r^ipective  Mollusca, — illustrated  by  numerous  draw- 
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ings*  ¥ki  gmsii  m  eaieft  '(^tttif  a  ^  (laHkHiIar  i^ccount  of  th«  node  qf 
di8set;tloti/wreh  a  vkW  to  dtr^t  succeeding;  ohserv^ni  td  obtain  a 
distinct  v\ew^o('i\\e  parts  be  describes,  and  to  verify  the  conclusions 
he  ba6fhimsielf^ta!ti(?d. 

He'#eit*iiotlce$  a  considerable  modi'ficatlon  in  the  stn^eture  of 
thefi^  drgah^  whkh  is  presented  in  the  Chiton.  In  this  animtd  be 
findi^  a' lyaj^  of  simple  lateral  jtn^,  rather  memlnranons  thanf  cartihi- 
ghfK)us.  Anoth^  variety  of  structure  adapted  for  gorging  food  is 
met  with  in '  thie  Patella  marhmillarisy  where  there  is  simply  a  very 
mu^ular  tnouth  and  pharynx^  btrt  neith^  cartilage,  tongue^  nor 
hard  pa^t  of  any  kind. 

The  apparatus  by  which  the  Bucelnum  tapiUus  drills  through  shells 
in  order  to  obtain  its  food,  atid  the  prOtiee^  it  en^ploys  for  that  pur- 
pose, are  ne^ct  investigated  ;  and  that  of  the  Biiccmum  undutum  is 
particularly  examibed  with  the  stime  vieW,  th6  structure  of  the  latter 
being  very  fully  dispfoyed. 

The  author  hopes 't6  ^  ensd>led  to  ptrsue  these  inquiries  vnth 
respect  tio  other  tribto  of  Motfusea  ttt  some'ftittirt  period. 

«.  "OniAeMamttiaify  Gtendsdfthe  Omithdrhynchus  paradoxus,'* 
by  Richard  Owen,  Esq.    Communicated  by  J.  H.  Green,  Esq.  F.R.S. 

The  author  premises  a  history  of  the  different  opinions  that  have 
been  entertained  with  respect  to  the  anatofny  and  economy  of  this 
singular  animal,  wbitih  was  first  desctibed  and  figurisd  by  Dr.  Shaw 
m  the  year  J  792.  The  name  of  Ornithorhynchus,  which  it  atpresenjfc 
bears,  was  giv^n  to  it  by  Blumenbach ;  and  some  account  of  the 
structure  of  the  bead  and  beak  was  given  in  the  Philosophical  Trans- 
actions by  Sir  Everard  Home  in  1800 ;  and  in  a  subsequent  paper  he 
states  his  opinion  that  thid  animat  differfi'  considerably  ^om  the 
true  mammalia  in  its  mode  of  generation,  an  opinion  which  was 
adopted  by  Professor  Geoffroy  St.  Hiliaire,  who  aecordingly  placed 
it,  together  with  the  Echidnai  in  a  Separate  order  designated  by  the 
term  Monotr^mes.  He  afterWards  formed  this  group  into  a  distinct 
class  of  animals,  intermediate  to  mammalia,  birds,  and  reptiles.  Oken 
and  De  Blainville,  on  tb^  other  hand,  condemned  this  separation  3 
and  mamtained  that  the  tbonotretnata  should  be  ranked  among  mam- 
malia^  and  as  being  closely  alHed  to  the  marsupialia ;  and  hazarded 
the  conjecture  Uiat  they  possessed  matiimary  glands,  which  they  ex- 
pected would  ere  long  be  discovered.  Prof<^sor  Meckel  has  since 
described  these  glands  as  being  largely  developed  in  the'  f&male 
Orrtithorhynchus.  He  considers  this  animal;  ho^ev^r,  iti  the  xtobdeof 
its  generation,  as  making  a  stiH  nearer  apprc^a^h  to  bifds  and  rep« 
tiles,  than  the  t^arsupial  tribe.  He  was  unable  to  inject  these  glands 
in  consequence  ^of  the  contracted  state  of  tfie^  diictsaHsiri^  from  the 
action  of  the  spirit  in  which  ttie  spefdiheh  Was  pretserved, '  aivi  ftom 
their  being  filled  with  a  concrete  matter.  GebfTtioy  St.  Hila^re;  in  a 
subsequent  memior,  persists  in  denying  that  these  bodies  poSft^s  the 
characters  of  mammary  glands ;  but  regtodi  theni  as  k  c6ll€f6tion,  not 
of  acini,  but  of  cseca,  havibg  only  tiro^^cretory  brifrc^,  and  present- 
ing no  trace  of  nipples.  '  '  •     '    *         '     ' 

The  author  of  Che  present  'menioir>  having  etamlhed  with  great 
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care  the  ipecimens  of  the  female  Ornithorhjrq^;^  prfMrvet}  in.ihe 
Museum  of  the  Ro^l  College  of  StirseonBi  fouo^  tbt  Btructure.  Jo 
correspond  very  exactly  with  the  account  given,.hy,MBckel|,,Mult 
moreover,  succeeded  iu  injecting  the  duct!^  of  the*e.gtanijii:fvithjiiei- 
cury.  He  further  notices  tfa^  dilffeMnceB  of  development-  off\itnag  in 
five  different  Hpeoimens :  the  Kize  .of  these  gUnds  h^vjjig  an  ob^ps 
and  direct  relation  to  that  of  the  ovarii  and,  uten..  Thfs  gj#adt,^lf 
n  composed  of  from  ISO  to  200  elongated  ^iibcylindrical.  JobcEb, Mwr 
posed  in  an  rfilong  QatEened  Uiass,  con^^gingtm^a^smHH^val  srec^ 
in  the,abdciiiiinaI,integumfia,.utuaAed  bet^ei^p  itbreeand,&>ui;  itochiBa 
from  the  cloaca,  and  about  one  inch  from  the  ipesiftilwe,,  I(,  p,^ 
tuated^iQ  the  interior  of  the  panniculvs,oariUHH$,  itht^^bceV'^f  vfaich 
separate  for  the  p«»Mge  of  (Redacts  ,tD  the.areola,t  Mucerificefl.vf 
these  ducts  are  all  of  equal  size,  and  'x^ci^y  ju  lOnal  xpace  S,vp  linen 
in  kngtb  by  three  ia  breadth ;  not  elevateid  hovfever  iiu  the^l^^tept 
degree  above  the  surrounding  integument.  ,Ai^.Rily;fluidoay,b^ 
expressed  from  tbeducts  hy.^quee^iiigtbegland..    ,  ,       , 

A  minute  de^scription  isth^o  gUenof  the;aTiiitQiciic^  StruqtJurVDfttie 
internal  genito-urioary  organs  of  the  female  Ornitborhynchus :  from 
niiich  it  a(q)eaTs  that  if  the  animal  be  oviparous,  its  eggs  must,  from 
the  narrow  space  through  which  they  have  to  pass  in  order  to  get  out 
of  Uie  pelvis,  be  smaller  than  those  of  a  sparrow  ^  and  no  proviKion 
appears  to  be  made  fur  the  addition  of  albumen  or  of  shell  in  the 
structure  of  that  part  of  the  caaai  through  which  they  afterwards 
descend  previous  to  their  expulsion  from  the  body.  The  ova  are  en- 
veloped in,  a  tough  fibrous  membrane  in  which  the  triices  «f  . vascu- 
larity, at  least  after  being  presericd  in  spirits,  are  not  perceptible  j 
whilst  in  birda  the  ova  aie  attached  by  narrow  pi'diclea,  und  ore  co- 
vered by  a  thin  and  highly  vascular  membrane. 

From  the  wliole  of  this  inquiry,  the  author  concludes  that  these 
glands  are  nut  adapted  to  the  performance  of  any  constant  office  ia 
the  economy  of  the  individual,  but  relate  to  a  temporary  function. 
Their  iDtal  absence,  or  at  least  their  rudimentary  condition,  in  the 
male,  of  which  the  author  could  perceive  some  traces  in  one  speci- 
men which  he  examined,  and  the  greater  analogy  of  their  structure 
to  a  lacteal  apparatus  than  to  that  of  ordinary  odoriferous  glands, 
when  taken  in  conjunction  with  the  correspondence  of  their  deve-  . 
lopment  to  that  of  the  uterine  systeni,  induce  him  to  believe  that  they 
are  to  be  regarded  as  real  manuDEB.  This  view  is  confirmed  by  the 
fact,  noticed  by  Mr.  Allan  Cunningham,  that  the  young.of  this  animal 
readily  takes  cow's  oiilk,  and  may  be  kept  alive  by  this  kind  of  sua- 
te  nance. 

7-  "  A  Physiological  Inquiry  into  the  Uses  of  the  Thymus  Gland," 
by  John  Tuson,  Esq.     Commanicatcd  by  J.  C.  Carpne,  Esq.  F.R.S. 

'The  author  is  of  opinion  tliat  the  thymus  gland  is  intended  for  two 
purposes :  the  one  to  serve  as  a  receptacle  of  blood  for  supplying 
the  chasm  in  the  circulation  occasioned  by  the  great  quantity  sent 
to  the  lungs  as  soon  as  the  function  of  respiration  commences;  the 
other  to  serve  as  a  receptacle  of  osseous  matter  preparatory  to  tiie 
extensive  ossification  which  is  carried  on  in  the  early  periods  of 
growth. 
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8.  "  An  Inveitigation'of  the  Pow*^ra  of  the  simple  Supporters  of 
Combustion  to  destroy  the  virulence  of  Morbid  Poisons,  iinrf  of  the 
poisonous  Gnses,  with  a.  view  to  ascertain  the  possibility  of  controul- 
in^  the  esCe^sjon  of  conlagiogs  or  epidemic  Riseases,"  by  Edward 
Browne,  Est].  F.L.S.     Communicated  by  J.  II.  Green,  Est).  F.R.S. 

The  author,  after  giving  an  account  of  the  diversity  of  opinions 
entertained  with  regard  lo  the  power  of  chlorine  gas  to  destroy  con- 
tagion, states  that  this  gas  exerta  a  similar  disinfectingj  power  on  the 
virus  of  small  pox,  and  mentions  the  result  of  some  experiments  he 
tried  on  gonorrheal  matter,  on  which  it  appeared  to  effect  a  similar 
change.  Various  experiments  are  stated  to  have  been  made  with 
iodine  and  with  oxygen,  indicating  thi'  same  disinfecting  agency  in 
these  sutistanctB.  'Hie  author  conceives  that  these  effects  are  pro- 
moted by  the  heat  communicated  to  the  respired  air  in  the  lungs.  He 
conceives  that  sea  air  possesses  a  disinfecting  power,  which  he  ex- 
plains by  supposing  that  it  contains  a  portion  of  iodine.  He  con- 
jectures, from  analogy,  that  fluorine  and  bromine  may  have  Ihe  same 
property. 

9.  "Considerations  on  the  Laws  of  Life,  in  reference  to  the  Origin 
of  Di.'ease,"  by  Adair  Crawford,  M.D.  Communicated  by  T.  J. 
Pettigrew.Esq.  F.R.S. 

The  scope  of  this  paper  is  to  show  the  insufficiency  of  all  theories 
which  attempt  to  account  for  the  phenomena  nf  the  livingbodv,  either 
in  health  or  disease,  by  an  exclusive  reference  either  to  the  solids  or 
to  the  fluids  which  enter  into  its  composition  ;  or  to  the  influence  of 
an  abstract  and  unknown  principle  of  life  ;  or  to  that  of  physical  or 
chemical  agents  ;  or  to  the  functions  of  the  nervous,  or  of  the  vas- 
cular syeteras.  For  the  establishment  of  the  sciences  of  physiology 
and  pathology  upon  the  most  solid  foundation's,  the  author  is  of  opi- 
nion that  all  the  circumstances  above  mentioned  should  be  duly  taken 
into  account,  and  allowed  their  respective  and  proportion  ate' degree 
of  influence. 

m.  "  On  the  Water  Barometer  erected  in  the  Hall  of  the  Royal 
Society,"  by  J.  K.  Daniell,  Esq.  F.R.S.  Professor  of  Chemistry  in 
King's  College,  London. 

The  author  having  long  considered  that  a  good  series  of  observa- 
tions with  a  water  barometer  would  be  of  great  value  as  throwing 
light  upon  the  theory  of  atmospheric  tides,  of  the  horary  and  Other 
periodic  oscillations  of  the  barometer,  and  of  the  tension  of  vapour  at 
different  temperatures,  was  desirous  of  learning  whether  any  such 
seriesof  observations  had  ever  been  made.  But  he  could  meet  with 
none  having  any  pretensions  to  accuracy  ;  for  neither  those  of  Otlo 
Guerickc,  in  whose  hands  the  water  barometer  was  merely  a  philo- 
aopbical  tov,  nor  the  cursory  notices  of  the  experiments  of  Mario tte 
upon  this  subject  contained  in  the  History  of  the  French  Academy  of 
Sciences,  can  be  considered  as  having  any  such  claim.  Tlie  difficid- 
ties  which  opposed  the  construction  of  a  perfect  instrument  of  this 
kind  long  appeared  to  be  insurmountable  ;  but  the  authiTr  at  length 
proposed  a  plan  for  this  purpose,  which,  having  been  approved  Of  by 
the  late  Meteorological  Committee  of  the  Royal  Society,  was  ordered 
by  the  President  and  Council  to  be  caniedinto  execution. 
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The  author  ilien  enters  fully  inio  the  details  of  the  methods  he  em- 
ployed for  Constru(;linE  the  whole  oi'  [he  (ippaiiilus,  ahd  for  plucing 
it  in  itn  present  situation  in  the  centre  of  the  winding  sialrcase  con- 
ducting to  tlie  apartments  of  the  Royul  Society,  The  tuhe  was  ^e'ry 
skilfully  made  by  Messrs  Pellatt  and  Co.  at  the  Falcon  bias's -ho  use. 
It  ivas  ■10  feet  long,  and  one  inch  in  diameter  at  its  lower  end;  and 
so  nearly  cylindrical,  throughout  its  whole  exlent,  as  to  diniini.sh'oJily 
by  two  tenths  of  on  inch  at  its  upper  end.  A  second  tube  tif  the 
same  dimensions  was  also  made  as  a  provision  in  reserve  ag,-iinsi  aiiy 
accident  happening  to  the  Hrsl.  These  tube'*  were  both  iiccurely 
lodged  in  a  square  case  by  means  of  proper  supports.  A  small  ther- 
mometer with  a  platina  scale,  weis  introduced  into  the  upper  end  of 
the  tube.  An  external  collar  of  glass  was  united  to  that  end  by  Keat- 
ing it.  This  was  done  with  a  view  of  giving  it  additional  support, 
and  of  preventing  it  from  slipping.  This  end  of  the  tube  was  then 
draivn  out  into  a  line  tube  ready  uir  sealing  with  the  blowpipe ;  and 
a  small  stopcock  was  fitted  on  to  it.  The  cistern  of  the  barometer 
was  formeil  by  asmall  copper  steam  boiler,  18  inches  long,  1 1  wide, 
and  1.0  deep,  capable  of  being  closed  by  a  cocli,  and  haying  at  \\it> 
bottom  a  small  receptacle  for  holding  the  lower  end  of  the  uibe.'so 
a-s  to  allow  of  the  water  in  the  cistern  being  witiidrawnj  without  iJi^ 
turhing  that  contained  in  the  tube. 

The  boiler  was  set  with  brickwork,  in  a  proper  position,  over  a 
small  fire-place.  U  was  nearly  filled  with  distilled  water,  which  was 
made  to  boil  thoroughly  so  as  to  free  it  from  air  ;  and  the  cock  being 
then  closed,  the  water  was  raised  in  the  tube  by  the  pressure  of  the 
steam  collected  in  the  upper  part  of  the  cistern.  The  tube,  wheh 
filled,  was  hermetically  closed  at  the  top  :  a  proper  scale,  constructed 
by  Newman,  was  applied  to. it,  great  care  being  taken  to  determine 
its  height  and  to  ensure  the  accuracy  of  its  adjustments,  and  the 
precision  of  its  measurements,  by  an  e\act  mode  of  reading ;  and 
also  to  provide  proper  corrections  for  temperature.  The  water  in 
tiie  cistern  was  protected  from  contact  with  the  air  by  being  covered 
with  pure  castor  oil  to  the  depth  of  half  an  inch.  The  mercurial  ba- 
rometer employed  as  a  standard  of  comparison,  was  of  a  portable 
construction,  and  was  provided  with  a  platina  guard. 

An  account  is  then  given  of  some  of  the  results  of  the  observations 
made  with  this  water  barometer,  arranged  in  several  sets  of  tables. 
Thegreiit  object  was  to  obtajrt  good  and  uninterrupted  series  of  ob- 
servations, takeuj  at  least  once  a  day,  at  a  fixed  hour.  The  regis- 
ters given  by  the  author,  contain  such  observations,  continued  for 
nearly, ,1  yeai' and  a  half,  namely,  from  October  1830  to  March 
\8'62.  Some  curious  results  are  afforded  by  these  observations.  Id 
windy  weather  the  column  of  water  is  found  to  be  in  perpetual  mo- 
tion, not  unlike  that  from  the  breathing  of  an  animal.  Many  consi- 
derable fluctuations  in  the  pressure  of  the  atmosphere  are  rendered 
sensible  by  the  motions  of  an  aqueous  column,  which  would  totally 
escape  (Jetecljon  by  the  ordinary  mercurial  barometer.  Mr.  Hudson 
remarked  in  t|tie,  .course  of  his.  observations,  that  the  rise  and  fall  of 
the  w^tci-bLtronteter  .precsd^^  by  one  hour  the  siinilar  motions  of  the 
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mercurial  one.  The  most  strikipg  result  of  the  comparison  between 
the  two,  is  the  vejj  ifwear  cpiqcidence  of  the  dasttcity  of  the  aqueous 
vapour^  as  de^i^ejj,,  from  the  experiments,  with  its  amount,  as  deter- 
mined frQip,palpur$ition,  in  a  range  of  temperature  from  58°  to  74°. 
But  a  g^a^u^ly  ininre^singdifei^qqe  was  yat  length  perceptible,  show- 
ing that  gaseous  matter  bad  by  soma  means  insinuated  itself  into 
the  tube., .  Wi>^n  this  became  no  longer  doubtful,  the  boiler  was 
opened^  m^i  if  was,  found  that  a  portion  of  <the  liquid  oil  had  escaped ; 
and,  that  tl^e  reip^nfiei:  b^d  become  covered:  with  large  flolces  of  a 
mucilaginpus.substancey  by  means  of  whi^h  it  is  probable. tiiat  a 
communication  h^fl  be^n  estabUsbedibetwe^n^tbe  air  and.  the  ivater. 
The  water  h»jij^  however,  rj^t,aiaed  its  purJtyii :  and  no.  indication  was 
afforded  pf  t^i  m^tal  having  been  anywhere  'ftcted  upon.  The  au- 
thor reqon^ip^p^d;^  .that  |f  thf^se.  reaearchefi^  areipcosecuted^  the  water 
should  be>  pevered  with,  ^stratum  of,  oil  of  four^  or  five  iochesiin  depth, 
which  ,be,;h^T^^^P<tp  tljii^ViiWMl  form,  ijm  effectual  barrier  to  all 
^tmo^pibpriq^qftve^^.*  ,    ..  .<,*... 

^,  "^H^^r)y,^4tt)§^r^piH|,pn  tim  Barometer,  with  experimental 
inves^igai^pf^^^tp  t^e.ph^p^Mm^nd'  Q^  .iti^rffriodicaloKcillation/'  by 
James^ud|^^.Af83'^n^3e  a^d  lUbmrim  to  theRoyal  Society. 

Comniuhicatea'by  J;.|\y.  jL^vh^o^)^, JEJsqn M.A.  V.P.  wod  Treas.  R.S. 

Mr.  Lubbock  having  found,  from  his  examination  of  the  meteoro- 
logiical  pbsj^rvfvtiqns.i^adet  daily ^at .  the  Aoyali  Societyy  thati;hey  af- 
forded no  satisfactory  result  as  to  the  daily  variation  of  the  baiismeter 
in  consequence  of  the  too  great  length  of  the  intervals  between  the 
times  of  observation,  the  author  undertook  the  task  of  making  a 
series  of  hourly  observations  for  a  period  sufficiently  extensive  to 
furnish  preliminary  data  for  explaining  the  anomalies  of  the  baro- 
metrical oscillations.  The  present  paper  contains  these  hourly  ob- 
servations, amounting  to  about  3000  in  number,  and  made  in  the 
months  of  April,  May,  June,  and  July,  1831,  and  in  those  of  Janu- 
ary and  February  of  1832.  The  standard  barometer  of  the  Society 
has  been  observed  for  about  16  or  18  hours  during  the  day,  through 
a  period  of  75  days ;  and  also  at  every  hour,  through  the  whole 
twenty-four  hours,  for  30  days :  the  water  barometer  every  hour, 
day  and  night,  for  15  days  j  and  the  mountain  barometer  also  every 
hour,  day  and  night,  for  the  same  period.  The  relative  levels  of  the 
surfaces  of  the  fluids  in  the  cisterns  of  each  of  these  barometers, 
were  accurately  determined  by  Mr.  Bevan.  The  most  striking  re- 
sults afforded  by  these  observations  are  exhibited  by  means  of  linear 
representations  in  four  drawings  which  accompany  the  paper.  The 
respective  variations  from  each  general  mean,  being  referred,  ac- 
cording to  a  given  scale,  to  the  mean  line,  and  their  points  of  di- 
stance from  it,  at  each  successive  hour,  being  connected  together  by 
straight  lines,  the  barometrical  and  thermometrical  changes  being 
each  referred  to  the  same  scale,  exhibits  the  striking  connexion  that 
exists  between  them*  The  comparison  of  the  simultaneous  move- 
ments of  the  three  barometers  shows  the  general  accordance  of  their 
mean  variations  5  and  the  precession  in  time,  by  about  an  hour> 
of  the  mean  motions  of  the  water  barometer  over  those  of  the  stand- 
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ard  barometer  ;  and  also  the  precession^  by  the  same  interval^  of  the 
mean  changes  of  this  latter  instrument  ovef  thdbie  of  the  mountain 
barometer.  The  author  concludes  by  anribiinMn'g'  many  objects  he 
has  in  view  in  the  investigattoha  in  which  he  is^t  pt-ieis^nt  engaged. 

12.  "  Note  on  the  Tides  in  the  Port  of  Londori,"  by*  J:  W.  Lub- 
bock, Esq.  V.P^and  Treas.  R.8. 

The  author  gives  a  comparative  view  of  the  predicted  timesdf  high 
water  deduced  from  Mr.  Bulpit's  tables,  White's  Ephemeris,  and  the 
British  Almanae,  with  the  observations  at  the  London  Docks,  from 
data  furnished  to  him  by  Mr.  Stratford  ;  and  also  a  comparison^  by 
Mr.  Deacon,  at  the  London  and  St.  Katheri he's  Docks. 

13.  "  Researches  in  Physical  As trdntnny/*  by  the  satpe.  '  * 
In  this  Paper  a  method  is  giv^  6f  developing  the  disttirbing  func- 
tion, in  which  the  coefficients  of  the  inequalities  corresponding  to  any 
given  order,  are  expressed  in  terms  of  the  coefficients  of  the  inferior 
orders  j  so  that,  for  example,  the  coefficients  of  the  terms  in  the  dis- 
turbing function,  multiplied  by  the  squares  of  the  eccentricities,  are 
given  analytically  by  means  oif  the  coefficietits  pf  those  independent 
of  the  eccentricities,  and  of  thoj*e  multiplied  by  their  first  poWcrs.  As 
the  theorems,  to  which  this  mfethod  gives  rise,  are  of  ^eat  simplicity, 
the  author  considers  them  as  de^etvitig  attention. 

The  Society  then  adjourned  OVeir  the  Lohg  Vacation,  to  the  15th  of 
November..'  ■    "^'  '      •         '     '  ■   '    "• 
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November  15,  1832. 

JOHN  WILLIAM  LUBBOCK,  Esq.  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

A  paper  was  read,  entitled  "On  some  Properties  of  Numbers  in 
Geometrical  Progression."  By  Charles  Blacklewar^  Esq,  B.A.  Com- 
municated by  J.  G.  Children,  Esq.  Sec.  R.S, 

This  paper  contains  the  demonstrations  of  the  three  following 
theorems;  namely,  ^ 

1°.  If  the  terms  of  a  geometrical  series  be  raised  to  2  ,  then  any 
odd  number  of  them  is  divisible  by  the  corresponding  terms  of  the 
original  series. 

2^.  If  each  term  of  a  geometrical  series  be  raised  to  any  odd  power, 
the  sum  of  the  terms  so  raised  is  divisible  by  the  original'  series,  if 
the  number  of  terms  taken  be  any  power  of  2. 

3°.  If  the  number  of  terms  of  a  geometrical  series  be  any  power  of 
2.  the  sum  of  the  terms  raised  to  the  power  m  is  divisible  by  the  sum 
of  the  same  terms  raised  to  the  power  n,  provided  m  divided  by  n  be 
a  whole  number. 


November  22,  1832. 
JOHN  BOSTOCK,  M.D.  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled  ''Account  of  an  Improvement  in  the 
Machine  for  producing  Engravings  of  Medals,  Busts,  &c.  directly 
from  the  Objects  themselves,  in  which  the  Distortions  hitherto  at- 
tending such  Representations  are  entirely  obviated.'*  By  Mr.  Bate. 
Communicated  by  J.  G.  Children,  Esq.  Sec.  R.S. 

Some  printed  representations  of  medals  having  been  received  from 
America,  about  fifteen  months  ago,  evidently  effected  by  some  pro- 
cess of  ruling,  Mr.  Bate,  jun.  constructed  an  instrument  for  accom- 
plishing the  same  object ;  but  the  results,  both  of  the  American  method 
and  of  the  one  invented  by  Mr.  Bate,  were  attended  with  a  degree 
of  distortion.  This  the  author  has  ingeniously  obviated,  by  giving  an 
inclination  of  45  degrees  to  the  plane  in  which  the  tracing-line  is 
moved  over  the  surface  of  the  object  of  which  a  representation  is  to 
be  given. 
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A  paper  was  also  read,  entitled  '*  An  Account  of  the  Construction 
of  a  fluid  refracting  Telescope  of  eight  inches  aperture  and  eight  feet 
nine  inches  in  length,  made  for  the  Royal  Society  by  George  Dollond, 
Esq.  F.R.S."     By  Peter  Barlow,  Esq.  F.R.S. 

The  author  has,  in  former  papers  read  to  this  Society,  pointed  out 
the  great  variety  of  cases  included  under  the  general  formulae  relating 
to  the  operation  of  fluid  refracting  telescopes,  and  stated  the  difficulty 
of  selecting,  independently  of  experiment,  the  particular  case  which 
was  likely  to  produce  the  best  result.  This  subject  is  pursued  in  the 
present  paper ;  and  the  principles  and  calculations  stated  at  length 
which  the  author  has  applied  in  the  construction  of  the  telescope 
which  the  Council  of  the  Royal  Society  directed  should  be  made  by 
Mr.  Dollond,  under  the  superintendence  of  the  author,  in  order  to 
put  these  principles  to  the  test  of  experiment,  and  to  decide  the  ques- 
tion of  the  expediency  of  proceeding  in  the  construction  of  a  similar 
telescope  of  much  larger  dimensions.  When  the  experimental  tele- 
scope was  completed,  it  was  found  that  its  performance  agreed  in  every 
respect  with  the  computed  results,  as  well  in  focal  distance  as  in 
chromatic  and  spherical  aberration.  The  arrangement  of  the  lenses 
was  such,  that  the  corrections  are  all  of  them  made  in  the  transmis- 
sion of  the  light  through  the  fluid,  and  by  the  fluid  only.  The  author 
abstains  from  offering  any  remarks  on  the  performance  of  this  tele- 
scope, leaving  it  to  those  whom  the  Council  of  the  Royal  Society 
may  appoint,  to  decide  upon  its  merits.  He  concludes  by  expressing 
his  obligations  to  Mr.  Dollond,  for  the  readiness  with  which  he  com- 
plied with  all  the  suggestions  of  the  author,  and  for  the  accuracy 
with  which  he  has  executed  every  part  of  the  instrument. 


Anniversary  Meeting,  Nov.  30th. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

The  President  delivered  the  following  Address  : 

Gentlemen, 

This  is  the  Second  Anniversary  of  my  election  to  the  Chair  of 
the  Royal  Society,  and  I  gladly  avail  myself  of  the  opportunity  which 
it  affords  me  of  renewing  the  expression  of  ray  gratitude  to  you  for 
the  distinguished  honour  conferred  upon  me  in  electing  me  to  it,  and 
still  more  for  the  continued  kindness  and  support  which  I  have  re- 
ceived from  you  in  the  execution  of  the  duties  of  my  ofRce.  I  can 
only  assure  you.  Gentlemen,  that  if  it  be  your  pleasure  that  I  should 
continue  to  fill  this  Chair,  I  shall  feel  an  additional  motive  to  induce 
me  to  devote  my  most  earnest  attention  to  the  promotion  of  the  in- 
terests of  the  Society,  in  the  perfect  reliance  which  I  place  upon 
your  cooperation  and  assistance,  and  in  the  confident  expectation 
which  I  entertain,  that  in  case  I  should  fail  in  the  due  and  efficient 
discbarge  of  any  of  my  duties,  I  shall  experience  from  you  the  moat 
kind  and  liberal  interpretation  of  my  motives  and  conduct. 

In  making  my  acknowledgments  to  the  Fellows  of  the  Society  «t 


Ml 

large  for  their  uniform  kindness  and  support,  it  would  be  injustice 
and  ingratitude  on  my  part  were  I  not  to  return  my  public  and 
especial  thanks  to  the  Vice  Presidents,  Treasurer,  Secretaries,  and 
the  other  Members  of  the  Council — 

To  the  Vice  Presidents,  as  well  for  their  general  services  as  also 
for  their  kindness  in  supplying  my  place  in  this  Chair,  when  I  have 
unfortunately  been  compelled  to  be  absent  from  the  state  of  my 
health,  or  from  the  immediate  necessity  of  discharging  other  most 
pressing  public  duties. 

To  the  Treasurer,  for  his  vigilant  attention  to  the  finances  of  the 
Society,  and  to  every  arrangement  which  may  in  any  manner  tend 
to  promote  the  usefulness  of  the  Institution,  and  increase  the  ac- 
commodation of  its  Members. 

To  the  Secretaries,  for  their  courteous  discharge  of  their  various 
and  very  laborious  duties :  and  to  the  Members  of  the  Council  collec- 
tively, for  their  regular  and  punctual  attendance  at  all  the  meetings 
to  which  they  have  been  summoned,  and  for  the  zeal  and  readiness 
with  which  they  have  undertaken  any  labour,  however  considerable, 
which  the  interests  of  the  Society  might  require  them  to  perform. 

The  Report  of  the  Council  which  will  be  read  to  you  by  one  of 
your  Secretaries,  Dr.  Roget,  will  make  known  to  you  various  mat- 
ters connected  with  the  administration  of  the  Society,  and  also  the 
arrangements  adopted  for  supplying  the  deficiencies  of  the  Library  in 
different  departments  of  science,  and  for  rendering  it  more  generally 
accessible,  and  therefore  more  useful,  by  means  of  complete  and  well 
classed  catalogues.  I  must  refer  you  likewise  to  the  same  Report 
for  a  statement  of  the  grounds  upon  which  two  Copley  Medals  have 
this  year  been  adjudged,  one  to  Mr.  Faraday,  and  the  other  to  Mons. 
Poisson.  There  is,  however,  one  arrangement,  admirably  calcu- 
lated, in  my  opinion,  to  increase  the  usefulness  and  to  uphold  the 
credit  of  the  Royal  Society,  which  that  Report  does  not  notice ;  I 
mean  the  Resolution  adopted  by  the  Council  to  allow  no  Paper  to  be 
printed  in  the  Transactions  of  the  Royal  Society,  unless  a  written 
Report  of  its  fitness  shall  have  been  previously  made  by  one  or  more 
Members  of  the  Council,  to  whom  it  shall  have  been  especially  re- 
ferred for  examination.  This  Resolution  has  been  acted  upon  for  the 
greatest  part  of  the  last  year,  and  some  of  those  Reports  of  a  favour- 
able nature  have  been  read  before  the  Society,  and  printed  in  the  Abs- 
tracts of  our  Proceedings,  When  the  number  of  papers  which  come 
before  the  Society  in  the  course  of  a  year  is  considered,  as  well  as  the 
great  diversity  and  occasional  difficulty  of  the  subjects  which  they 
embrace,  it  will  be  at  once  seen  how  greatly  the  labours  and  respon- 
sibility of  the  Members  of  the  Council  must  necessarily  be  increased 
by  the  rigorous  adoption  of  such  a  system.  It  is  in  consequence  of 
the  important  influence  which  this  plan  is  likely  to  have  upon  the 
well-being  of  the  Society,  that  I  am  induced  to  enter  somewhat  in 
detail  into  the  reasons  which  have  led  to  its  adoption. 

It  has  long  been  the  custom  of  many  Foreign  Societies,  and  par- 
ticularly of  the  Academies  of  Science  and  of  Medicine  at  Paris,- 
to  require  written  Reports  upoD  erery  paper  subnoltj^  \!(>  ^doRXcv, 
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frotn  a  Committee  of  their  Members :  as  the  persons  who  are' 
selected  for  this  duty  are  frequently  veterans  in  their  respective 
sciences,  who  have  earned  by  their  labours  an  European  reputation, 
the  Reports  which  are  thus  produced  prove  often  more  valuable  than 
the  original  communications  upon  which  they  are  founded,  and  the 
collections  of  them,  as  is  well  known,  form  a  most  important  part  of 
the  stock  of  modern  science.  Many  other  advantages  also  have 
been  found  to  result  from  the  adoption  of  this  practice.  The  deci- 
sions of  men  who  are  elevated  by  their  character  and  reputation 
above  the  influence  of  personal  feelings  of  rivalry  or  petty  jealousy, 
possess  an  authority  sufficient  to  establish  at  once  the  full  import- 
ance of  a  discovery,  to  fix  its  relations  to  the  existing  mass  of  know- 
ledge, and  to  define  its  probable  effect  upon  the  future  progress  of 
science.  They  thus  operate  as  a  powerful  stimulus  to  the  exertions 
of  the  genuine  cultivators  and  lovers  of  science,  who  feel  assured 
that  their  labours  will  be  properly  examined  and  appreciated  by 
those  who  are  most  competent  to  judge  of  their  value ;  whilst,  at 
the  same  time,  they  tend  to  keep  under  the  obtrusive  and  turbulent 
pretensions  of  those  who  presume  to  claim  a  rank  as  men  of  science, 
for  which  they  possess  no  just  title  or  qualification. 

It  was  from  a  conviction  that  many  similar  advantages  would  re- 
sult from  such  a  system  of  Reports  in  the  Royal  Society,  that  the 
Members  of  the  Council  were  induced  to  agree  to  its  adoption ;  and 
it  is  to  be  hoped  that,  when  a  longer  experience  has  given  to  such  a 
plan  a  more  complete  organization,  and  has  shown  the  practical  ex- 
tent to  which  it  can  be  conveniently  carried,  it  will  then  become 
a  permanent  law  of  the  Council. 

In  order,  however,  to  secure  its  full  advantages,  it  will  be  neces- 
sary that  the  Council  should,  in  all  cases,  include  men  eminent  for 
their  proficiency  in  all  those  branches  of  science  which  usually  come, 
or  are  likely  to  come,  under  the  notice  of  the  Society.  That  such 
men  may  be  found,  I  feel  satisfied,  both  from  my  past  experience 
and  from  my  knowledge  of  the  many  distinguished  persons  who 
adorn  the  lists  of  this  Society  ;  and  that  such  men  would  generally 
be  ready  to  undertake  the  performance  of  a  duty,  requiring  the  occa- 
sional sacrifice  both  of  time  and  labour,  I  cannot  venture  to  doubt, 
without  imputing  to  them  a  charge  of  indifference  to  the  interests 
and  the  usefulness  of  the  Royal  Society,  and  even  a  want  of  proper 
sympathy  with  the  scientific  honour  of  their  country. 

I  think  myself  justified  in  using  such  strong  language.  Gentlemen, 
because  I  believe  the  scientific  character  of  this  country  to  be  most 
intimately  associated  with  the  scientific  character  and  estimation  of 
the  Royal  Society.  One  of  the  most  illustrious  of  modern  mathe- 
maticians and  philosophers,  himself  a  foreigner,  has  said  that  the 
Royal  Society  has  contributed  more  to  the  progress  of  science  than 
the  combined  labours  of  all  other  similar  institutions ;  and  though  it 
would  be  unfair  to  interpret  too  literally  the  language  of  a  compli- 
ment, yet  it  would  not  be  very  difRcult  to  vindicate  its  general  truth 
and  justice. 
"  It  was  this  Society  which  fostered  and  encouraged  the  early  labours 
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of  Newton,  and  under  its  auspices  was  published  the  work  which 
constitutes,  and  probably  ever  will  constitute,  the  proudest  monu- 
ment of  the  genius  of  man  :  and  from  the  period  which  immediately 
followed  its  foundation,  the  age  of  Wallis,  and  Newton,  and  Wren, 
.  and  Hook,  and  Halley,  and  Taylor^  to  that  of  Herschel  and  Caven- 
dish, and  Wollaston,  and  Young,  and  Davy,  its  I'ransactions  con- 
tain records  of  almost  every  important  discovery  in  natural  philoso- 
phy ;  of  almost  every  experimental  inquiry  which  has  been  most  re- 
markable for  its  difficulty,  delicacy,  or  importance ;  and  of  almost 
every  original  speculation  which  has  most  contributed  to  the  ad- 
vancement of  science. 

It  becomes  us  therefore  to  guard  these  national  archives  of  the 
progress  of  knowledge,  with  the  reverence  which  is  due  to  them  as 
monuments  inseparably  connected  with  our  own  national  honour ; 
and  to  watch  with  our  utmost  care,  lest  any  addition  should  be 
made  to  them,  which  can  be  considered  as  unworthy  of  the  cha- 
racter of  the  stock  upon  which  it  thus  becomes  engrafted ;  and 
it  therefore  is  the  bounden  duty  of  every  Fellow  of  this  Society, 
whether  it  be  considered  as  imposed  on  him  by  the  terms  of  the 
Obligation  which  he  signed  at  the  period  of  his  admission  as  a 
Member,  or  as  derived  from  the  still  higher  and  more  comprehen- 
sive ties  which  bind  every  friend  of  the  great  institutions  of  his 
country,  to  maintain  their  efficiency  and  credit,  and  to  allow  no  pri- 
vate or  personal  cause  of  jealousy  or  discontent,  no  trivial  or  un- 
founded plea  of  want  of  leisure  from  business,  or  occupations,  to 
interfere  with  the  devotion  of  his  best  exertions  to  uphold  the  cha- 
racter and  promote  the  interests  of  the  Royal  Society. 

There  are  some  reasons  which  I  know  may,  and  very  probably 
will  be  urged  against  the  reasonableness  of  expecting  that  any 
considerable  number  of  men  of  science,  should  be  able,  however 
willing  they  might  otherwise  be,  to  devote  any  large  portion  of 
time  or  labour  to  the  service  of  any  Society,  let  its  claims  upon 
them  be  ever  so  strong. 

In  this  country,  where  wealth  is  the  general  measure  of  the  social 
rank  of  families  at  least,  if  not  of  individuals,  men  of  science  must 
either  possess  an  independent  fortune,  or  they  must  pursue  it,  as  is 
most  generally  the  case,  in  connexion  with  a  laborious  profession ; 
for  we  have  few  establishments  which  afford  them  support,  inde- 
pendently of  other  employments ;  and  even  in  those  very  rare  cases, 
the  provision  which  is  made  is  so  small,  that  no  man  of  superior 
education  can  look  forward  to  the  attainment  of  the  advantages 
which  science  and  learning  offer,  in  forming  his  scheme  of  life, 
unless  he  be  prepared  to  make  the  most  serious  sacrifices.  It  is 
for  this  reason,  that  the  learned  professions,  presenting  as  they  do 
the  most  brilliant  prospects  of  rank  and  wealth,  generally  absorb, 
in  the  progress  of  life,  the  studies  and  exertions  of  young  men  of 
the  highest  scientific  education  and  promise ;  for,  however  strong 
may  have  been  their  attachment  to  the  studies  of  their  youth,  and 
however  ardent  their  ambition  to  obtain  the  honours  of  science,  they 
soon  find  that  such  pursuits  retard  their  professional  advancement. , 
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In  other  countries,  however,  where  the  learned  professions  are  nei-* 
ther  richly  paid  nor  highly  honoured,  and  where  the  exclusive  cul** 
tivation  of  particular  branches  of  literature  and  science  presents  the 
readiest  access  to  the  possession  of  competence  and  social  rank,  we 
find  large  bodies  of  men  who  have  no  professional  engagements 
whatever  to  divert  them  from  their  literary  and  scientific  labours^ 
which  are  thus  made  to  constitute  the  business  of  their  lives.  I  am 
fully  sensible  of  the  great  advantages  which  other  countries  possesa 
in  these  respects  above  our  own,  and  that  it  is  quite  impossible  for 
us  to  command  an  equal  concentration  of  attention  to  the  advance* 
ment  of  particular  branches  of  science,  or  to  the  concerns  of  a  par* 
ticular  Society ;  still  less  so  when  it  is  considered,  that  those  services 
must  with  us  be  afforded  gratuitously,  which  in  other  countries  are 
remunerated  by  the  State,  or  are  required  as  part  of  the  duty  of  a 
salaried  ofHce : — we  are  not  less  called  upon,  however,  on  this  account, 
to  make  the  best  and  most  efficient  use  of  the  means  in  our  power, 
and  the  assistance  which  we  cannot  command  as  due  from  a  sense 
of  official  or  professional  obligation,  we  may  receive  as  rendered 
from  a  higher  feeling  of  devotion  to  the  promotion  of  the  general 
interests  of  science,  and  with  it  of  our  national  fame. 

However  much  I  may  lament  the  want  of  establishments,  in  this 
country,  for  the  exclusive  and  liberal  support  of  men  of  learning  and 
of  science,  and  however  anxiously  I  may  look  forward  to  the  time 
when  our  Government  and  Legislature  may  take  this  subject  into 
their  most  serious  consideration,  with  a  view  to  the  remedy  of  sb  great 
an  evil,  yet  I  rejoice  to  observe  amongst  all  ranks  of  society  so  zealous 
and  so  ardent  a  feeling  in  favour  of  the  cultivation  of  every  branch  of 
science,  of  art,  and  of  literature ;  so  general  and  so  deep  an  anxiety, 
in  fact,  that  our  country  should  advance  in  the  front  rank  in  the 
rapid  march  which  European  nations  are  making  in  knowledge  and 
improvement. 

It  would  be  very  easy  for  me  to  produce  evidence  of  the  exist- 
ence of  this  spirit  in  the  foundation  of  literary  and  other  Societies  in 
so  many  of  our  provincial  towns,  and  in  the  active  and  general  sup- 
port which  they  receive ;  but  it  is  sufficient  for  my  purpose  to 
appeal,  for  the  complete  confirmation  of  the  truth  of  the  opinion 
which  I  have  expressed,  to  the  noble  manner  in  which  the  British 
Association  has  been  supported,  by  the  eager  concurrence  of  the 
friends  of  science  from  all  quarters  of  the  kingdom :  and  the  splen- 
did reception  which  has  been  recently  given  to  this  Association  by 
the  University  of  Oxford ;  the  judicious  and  well  merited  honours 
conferred  upon  four  of  its  most  illustrious  Members  * ;  the  eager  at- 
tention which  was  given  to  its  proceedings  by  crowds  of  intelligent 
and  admiring  auditors,  the  great  variety  and  excellence  of  the  Re- 
ports which  were  there  produced  upon  the  present  state  and  recent 
history  of  various  branches  of  philosophy,  will  constitute  a  proud 
epoch  in  the  scientific  history  of  this  country,  and  one  which  is  full 

*  Brewster,  Brown,  Dalton  and  Faraday,  on  whom  the  degree  of  LL.D.  wai 
severally  conferred. 
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of  promise  with  respect  to  the  future   state  and  fortunes  both  of 
science  and  its  cultivators. 

It  becomes  my  duty  now  to  advert  to  the  heavy  and  severe  losses 
which  the  Society  has  sustained  during  the  last  year,  including,  I 
regret  to  say,  many  celebrated  names,  more  particularly  in  our 
foreign  list.  I  shall  begin,  however,  with  the  mention  of  those  names 
upon  our  home  list,  whose  labours  in  the  cause  of  literature  or  of 
science,  appear  to  entitle  them  to  particular  notice. 

Sir  Everard  Home,  Bart ,  was  born  at  Hull  on  the  6th  of  May  1756. 
He  was  the  youngest  son  of  Robert  Home,  a  surgeon  in  the  army, 
and  descended  from  the  Barons  of  Polwarth,  the  ancestors  of  the  Earls 
of  Marchmont  in  Scotland  :  he  was  educated  at  Westminster  School, 
and  though  elected  off  as  a  scholar  to  Trinity  College,  Cambridge,  in 
1773,  he  never  went  there,  having  abandoned  his  prospects  in  college 
upon  the  invitation  of  the  celebrated  John  Hunter,  who  had  recently 
married  his  eldest  sister,  and  who  offered  to  superintend  his  educa- 
tion in  surgery  and  human  and  comparative  anatomy,  and  gave  him 
the  free  use  of  his  unrivalled  collections.  Under  his  auspices  he  con- 
tinued to  study  for  several  years,  availing  himself  at  the  same  time 
of  the  lectures  and  instructions  of  the  most  eminent  anatomical  and 
medical  teachers  of  his  day.  He  went  to  the  West  Indies  upon  the 
medical  staff  in  1780,  where  he  remained  for  four  years;  upon  his 
return  to  England  in  1784,  he  continued  to  assist  Mr.  Hunter  in 
the  arrangement  and  completion  of  his  museum,  and  also  in  his 
various  official  duties  until  his  death,  which  took  place  in  1793. 
Mr.  Home  was  elected  a  Fellow  of  this  Society  in  1785  ;  in  1808  he 
was  made  sergeant-surgeon  to  the  King,  and  in  the  same  year  he  re- 
ceived the  Copley  Medal  for  his  various  papers  on  Anatomy  and 
Physiology,  printed  in  the  Philosophical  Transactions.  In  1812 
he  was  created  a  baronet,  being  the  first  surgeon  in  actual  practice 
upon  whom  that  honour  had  been  conferred. 

In  1821  he  was  appointed  surgeon  to  Chelsea  Hospital,  and  in 
the  following  year  he  was  elected  President  of  the  College  of  Sur- 
geons. In  the  year  1827  he  began  to  retire  from  the  practice  of 
his  profession,  and  from  most  of  his  official  employments ;  and  he 
died  at  his  residence  in  Chelsea  College  in  August  last,  in  the  77th 
year  of  his  age. 

Sir  Everard  Home  was  the  author  of  107  papers  in  the  Transac- 
tions of  this  Society,  a  number  exceeding  that  of  any  other  contri- 
butor. He  published  Lectures  upon  Comparative  Anatomy,  in  six 
volumes  quarto  ;  the  two  first  in  1814,  the  third  and  fourth  in  1823, 
and  the  two  last  in  1828.  They  consist. chiefly  of  the  results  of  his 
papers  in  the  Transactions  of  this  Society,  with  a  republication  of 
the  splendid  plates,  by  the  permission  of  the  Society,  by  which 
many  of  them  were  illustrated.  He  was  also  the  author  of  several 
other  works  upon  different  subjects  of  anatomy  and  surgery ;  and 
he  published  in  1797,  Memoirs  of  John  Hunter,  who  had  be- 
queathed to  him  all  his  papers. 

Sir  Everard  Home  must  be  considered  as  the  successor  of  John 
Hunter,  and  in  every  way  most  closely  connected  with  him*    He 
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aided  greatly  in  the  formation  of  his  noble  collection ;  he  was  a  wit- 
ness of,  and  a  sharer  in,  his  most  important  investigations ;  he  was 
also  the  depository  of  his  literary  treasures  ;  and  if  we  regard  either 
the  number  or  the  nature  of  his  anatomical  or  physiological  re- 
searches, and  the  importance  of  his  discoveries,  we  must  be  com- 
pelled to  declare  that  he  followed  closely  and  worthily  in  the  foot- 
steps of  his  illustrious  predecessor :  but  though  he  was  a  most  dili- 
gent observer  and  collector  of  facts,  and  fully  qualified,  by  his  ex- 
tensive knowledge  of  anatomy  and  physiology,  to  collate  them  with 
existing  materials  of  those  sciences,  and  to  reduce  them,  as  he  has 
done  in  his  lectures,  to  a  regular  and  well-connected  system,  yet  we 
should  be  unjust  to  the  memory  of  that  great  man  who  was  his  in- 
structor and  patron,  if  we  ventured  to  place  him  in  the  same  rank 
with  him.  But  what  name  in  modern  times,  if  that  of  Cuvier  be 
excepted,  can  be  put  in  competition  with  that  of  John  Hunter,  for 
careful  and  philosophical  induction,  and  for  the  power  of  concen- 
trating facts  derived  from  most  extensive  observations  upon  every 
part  of  the  animal  kingdom^  in  illustration  and  confirmation  of  his 
physiological  theories  ?  It  would  be  unfair  to  the  memory  of  Sir 
Everard  Home  to  subject  his  merits  and  his  fame  to  be  tried  by  so 
severe  a  test ;  rather  let  us  ask,  when  the  vast  range  of  his  know- 
ledge and  investigations  is  considered,  who  were  his  rivals  or  his 
superiors  among  his  contemporaries,  or  amongst  his  survivors  ? 

Sir  James  Hall,  Bart.,  the  author  of  several  important  papers  in 
the  Edinburgh  Transactions,  in  illustration  and  in  defence  of  the 
Huttonian  Theory,  and  of  a  very  ingenious  and  speculative  book  on 
the  Origin  of  Gothic  Architecture,  is  another  considerable  name, 
whose  loss  we  have  to  deplore. 

In  considering  the  present  state  of  geological  science,  we  are  too 
apt  to  forget  the  fluctuations  of  opinions  and  of  theories  through 
which  we  have  passed  in  order  to  arrive  at  our  present  state  of  com- 
parative repose.  It  is  little  more  than  twenty  years  since  the  par- 
tisans of  Hutton  and  of  Werner  divided  between  them  the  geologi- 
cal world,  and  we  rarely  hear  their  names  now  pronounced;  not 
that  their  names  have  passed  into  oblivion,  but  that  their  theories 
and  their  speculations  have  become  a  portion  of  the  history  of  the 
science,  and  no  longer  form  a  part  of  the  debateable  materials  of 
which  it  was,  or  vrae  not,  to  be  constructed.  Sir  James  Hall,  in  con- 
junction with  his  friend  Professor  Playfair,  was,  in  the  early  part 
of  the  present  century,  an  ardent  vindicator  of  the  opinions  of  Dr. 
Hutton ;  and  it  was  with  a  view  to  the  removal  of  some  of  the  more 
popular  and  startling  objections  to  his  theory,  that  he  undertook, 
and  continued  during  several  years,  those  memorable  experiments 
upon  the  effects  of  compression  in  modifying  the  action  of  heat, 
which  have  contributed  so  greatly  to  the  termination  of  the  contro- 
versies which  were  then  agitated  with  so  much  warmth  and  severity. 
These  experiments,  most  happily  conceived,  and  executed  with  sin- 
gular boldness  and  perseverance,  completely  proved  that  the  most  re- 
fractory substances  may  be  made  fusible  by  confining  the  elasticity 
of  the  gaseous  parts  contained  in  them.  Thus,  pounded  carbonate  of 
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lime  or  chalk  could  be  rendered  fusible,  without  calcination,  and 
became,  upon  cooling,  a  compact  stony  mass,  and  even  crystalline, 
like  marble :  it  thus  appeared  that  the  effect  of  heat,  acting  under 
enormous  pressures,  would  not  necessarily  dissipate  the  gaseous  and 
evaporable  parts  of  the  strata  of  the  earth,  but  would  leave  them  to 
form  such  new  combinations  or  modifications  of  existence  as  might 
be  determined  by  the  laws  of  crystallization  or  of  chemical  affini- 
ties ; — a  most  important  fact,  and  one  apparently  so  difficult  to  esta- 
blish in  a  form  which  might  bring  into  action  those  gigantic  forces 
which  present  themselves  in  the  great  operations  of  nature,  as  would 
have  checked  the  attempts  of  any  man  who  was  not  urged  onward 
by  the  most  determined  enthusiasm  in  the  defence  of  a  favourite 
theory. 

Sir  James  Hall's  work  on  the  Origin  of  Gothic  Architecture 
cannot  be  considered  as  a  serious  archaeological  inquiry,  but  rather 
as  an  agreeable  exercise  of  his  fancy.  The  development  however 
of  his  theory  is  singularly  ingenious  and  elegant ;  it  proves  him  to 
have  possessed  no  mean  talents  as  an  artist,  and  shows  a  mind 
alive  to  all  those  beautiful  combinations  of  nature  which  seem  to 
be  rendered  fixed  and  permanent  in  the  naves  of  our  Gothic 
cathedrals,  and  in  the  tracery  of  our  decorated  windows. 

Sir  James  Mackintosh  was  born  in  Morayshire  in  Scotland,  in 
1765 ;  he  was  the  son  of  an  officer,  of  good  family,  but  of  very 
limited  fortune ;  his  first  destination  was  for  the  profession  of  medi- 
cine, and  with  this  view  he  took  the  degree  of  M.D.  at  Edinburgh, 
in  1 787.    Upon  his  removal,  however,  to  London,  shortly  afterwards, 
he  abandoned  his  medical  prospects,  and  gave  himself  up  entirely 
to  the  study  of  the  law,  and  of  moral  and  political  philosophy.     In 
1789  he  went  toLeyden,  where  he  studied  for  some  time,  and  after- 
wards to  Liege,  where  he  was  a  witness  of  the  memorable  struggle 
between  the  Prince  Bishop  and  his  subjects,  as  well  as  of  many  other 
ebullitions  of  popular  feelings  which  preceded  and  foreboded  the 
French  Revolution.     It  was,  probably,  the  contemplation  of  scenes 
like  these,  as  well  as  the  observation  of  the  corruptions  and  abuses 
of  many  of  the  continental  governments  of  Europe,  which  made  him, 
like  many  other  ardent  young  men  of  that  period,  an  admirer  of  the 
principles  of  that  great  national  movement ;  and  the  Vindiciije  Gal- 
licce,  a  work  of  great  force  and  eloquence,  was  the  most  powerful 
answer  which  appeared  in  that  age  to  Mr.  Burke's  celebrated  Re- 
flections, and  gained  for  him,  at  once,  both  at  home  and  abroad,  a 
distinguished  reputation.     The  atrocities,  however,  which  marked 
the  more  advanced  stages  of  the  French  Revolution,  his  own  in- 
creasing experience  and  knowledge  of  mankind,  and  still  more  his 
frequent  intercourse  with  his  illustrious  adversary,  for  whose  genius 
he  had  always  professed  a  chivalrous  admiration,  however  much  he 
had  opposed  his  views  and  his  reasonings,  combined  to  sober  down 
the  fervent  enthusiasm  of  his  own  youthful  speculations  and  hopes ; 
and  the  principles  which  he  avowed  and  vindicated  in  his  celebrated 
defence  of  Peltier  in  1802,  must  be  considered  as  those  which  he 
adopted  as  the  result  of. the  convictions  of  his  maturer  age,  and 
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which  he  continued  to  maintain  through  life.  In  1805  he  was  ap* 
pointed  Recorder  of  Bombay,  where  he  resided  for  seven  years,  and 
where  he  secured  the  affection  and  admiration  both  of  natives  and 
of  foreigners,  by  the  able,  impartial,  and  considerate  discharge  of  his 
judicial  functions.  Upon  his  return  from  India  in  1811,  he  was 
elected  Member  of  Parh'ament  for  Knaresborough,  a  place  which 
he  continued  to  represent  for  the  remainder  of  his  life. 

Few  persons  of  his  own  age  had  read  so  much  as  Sir  James 
Mackintosh,  or  remembered  what  they  had  read  so  well.  His  con- 
versation was  singularly  instructive  and  brilliant,  without  being 
overbearing ;  his  manners  were  conciliating,  his  temper  excellent, 
and  he  was  entirely  tolerant  of  opinions  which  were  different  from 
his  own.  He  was  one  of  the  most  distinguished  Members  of  the 
House  of  Commons ;  and  his  speeches  upon  all  the  great  questions 
which  were  agitated  in  his  time  were  remarkable,  not  merely  for 
their  eloquence,  but  the  large  and  comprehensive  views  of  national 
policy,  which  were  supplied  by  his  almost  unrivalled  knowledge  of 
history  and  political  philosophy. 

Sir  James  Mackintosh,  besides  his  Vindicice  GalUcce,  was  the 
author  of  Lectures  upon  the  Laws  of  Nations ;  of  A  Sketch  of  the 
History  of  England ;  of  an  incomplete  Essay  on  the  Principles  and 
the  History  of  Moral  Philosophy;  and  of  many  admirable  Reviews. 
It  is  to  be  lamented  that  he  should  have  dissipated  his  extraordi- 
nary powers  upon  occasional  and  desultory  publications,  instead  of 
concentrating  them  upon  some  great  work,  which  might  have  trans- 
mitted, undiminished,  to  posterity  the  reputation  which  he  enjoyed 
among  his  friends  and  cotemporaries.  There  were,  however,  many 
circumstances  which  might  sufficiently  account  for  his  failing  to 
leave  behind  him  a  monument  for  future  ages,  which  would  have 
been  worthy  of  his  genius  and  his  learning.  He  brought  home  with 
him  from  India  a  shattered  constitution,  which  disqualified  him  for 
continued  and  laborious  exertion ;  he  had  many  Parliamentary  as 
well  as  official  duties  to  perform ;  and  the  pressure  of  his  pecuniary 
necessities  compelled  him  to  seek,  too  frequently,  for  the  immediate 
remuneration  which  was  supplied  by  means  of  contributions  to  the 
perishable  periodical  literature  of  the  day. 

Colonel  Mark  Wilks  went  to  Bengal  in  1783,  and  served  in  dif- 
ferent military  and  civil  capacities  in  various  parts  of  India.  In  the 
year  1804  he  was  appointed  principal  Resident  at  the  Court  of  My- 
sore, and  in  the  following  year  he  published  a  very  able  Report  upon 
the  financial  condition,  resources,  and  many  other  subjects  connected 
with  the  administration  of  the  government  of  that  country.  He  was 
the  author  of  "  Historical  Sketches  of  the  South  of  India,  in  an 
attempt  to  trace  the  History  of  Mysore  to  the  Extinction  of  the 
Mohammedan  Dynasty  in  1799," — a  ^^-ork  of  great  learning  and  au- 
thority :  he  was  afterwards  appointed  Governor  of  St.  Helena,  and 
he  died  in  England  in  the  course  of  the  present  year. 

Colonel  Wilks  must  be  considered  as  one  of  those  distinguished 
men  who  have  been  formed  by  the  system  of  our  Indian  Empire. 
The  possession  of  great  commands,  upon  which  the*happiness  and 
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misery  of  considerable  nations  are  dependent,  and  the  intense  deling 
of  responsibility  which  is  connected  with  the  administration  of 
trusts  so  important,  is  well  calculated,  under  all  circumstances,  to 
call  forth  into  action  the  highest  powers  of  the  human  mind ; 
and  particularly  so,  when  they  have  been  previously  exercised 
and  fortified,  as  in  our  Indian  service,  by  the  severe  study  of  Ori- 
ental languages,  and  by  the  successive  occupation  of  different  offices, 
with  a  great  diversity  of  duties :  it  is  to  such  causes  that  we  are  to 
attribute  the  frequent  union  which  we  observe  in  this  service  of  the 
greatest  civil  and  military  talents  with  the  most  profound  acqui- 
sitions in  Oriental  learning ;  it  is  to  this  system  that  we  are  indebted 
for  the  production  of  a  Duncan  and  a  Monro,  an  Elphinstone  and  a 
RafHes,  a  Colebrooke  and  a  Malcolm,  and  a  crowd  of  great  men 
who  have  done  so  much  honour  to  our  Indian  Government. 

Alexander  Barry,  Professor  of  Chemistry  to  Guy's  Hospital,  and 
the  author  of  a  short  paper  in  our  Transactions  for  1831,  **  On  the 
Chemical  Action  of  Atmospheric  Electricity,"  fell  a  victim  to  the 
imprudent  pursuit  of  his  chemical  inquiries.  He  was  making  expe- 
riments upon  some  gases  in  a  highly  condensed  state,  when  an  ex- 
plosion took  place,  by  the  effects  of  which  he  was  so  much  injured 
as  to  occasion  his  death  shortly  afterwards.  He  was  elected  a  Pel* 
low  of  this  Society  in  the  course  of  the  last  year. 

John  Shaw,  Architect,  is  advantageously  known  to  the  public  by 
several  works  in  the  Metropolis,  particularly  the  great  hall  in  Christ's 
Hospital,  and  the  new  church  of  St.  Dunstan  in  Fleet  Street :  works 
which  are  extremely  effective,  and  well  adapted  to  their  objects  and 
positions. 

Stephen  Groombridge,  Esq.,  was  the  author  of  two  papers  in  our 
Transactions  for  1810  and  1814,  of  considerable  interest  and  value, 
upon  the  subject  of  astronomical  refractions:  his  observations  were 
made  at  his  house  at  Blackheath,  with  a  four- feet  transit  circle, 
which  has  acquired  no  small  degree  of  celebrity  from  its  being  the 
jBrst  instrument,  after  the  Westbury  Circle,  to  which  Mr.  Trough- 
ton  applied  his  method  of  division,  which  he  has  described  in  our 
Transactions.  Mr.  Groombridge  made  many  thousand  observations^ 
which  have  been  reduced  by  order,  and  published  at  the  expense  off 
Government, — a  circumstance  well  deserving  to  be  known  by  all 
astronomers,  as  he  was  an  able  and  faithful  observer,  and  possessed 
more  advantages  for  making  meridian  observations  than  are  com- 
monly enjoyed  without  the  walls  of  a  regular  observatory. 

Sir  Richard  Hussey  Bickerton  was  a  very  distinguished  naval  offi- 
cer, who  was  employed  in  the  service  of  his  country  for  the  greatest 
part  of  his  life,  and  who  was  for  some  time  second  in  command  to  Lord 
Nelson  in  the  Mediterranean  and  elsewhere,  and  enjoyed  his  entire 
confidence  and  esteem.  H6  was  one  of  the  Lords  of  the  Admiralty 
from  1805  to  1812,  a  circumstance  which  brought  him  into  frequent 
communication  with  the  Royal  Society,  and  led  to  his  election  as  a 
Fellow  in  1810. 

In  our  list  of  Foreign  Members,  we  have  to  record  the  deaths  of 
Cuvier  and  of  Chaptal  in  France,  of  the  Baron  de  Zach  in  Germany^ 
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•and  very  lately  likewise  those  of  Oriani  and  of  Scarpa  in  Italy  ; 
five  celebrated  names,  which  have  long  been  intimately  associated 
with  the  progress  of  science.  The  limits  of  this  address  must  con- 
fine me  to  a  very  brief  and  imperfect  notice  of  their  merits  and 
their  labours. 

The  Baron  Cuvier,  the  most  illustrious  naturalist  of  modern  times, 
was  born  at  Montbelliard  in  Alsace,  in  1769,  and  died  on  the  13th  of 
May  last,  in  the  63rd  year  of  his  age :  it  is  not  necessary  for  me  to 
detail  any  of  the  circumstances  of  the  life  of  one  whose  name  has 
been  long  known  and  reverenced  in  every  region  of  the  globe  which 
has  enjoyed  the  blessings  of  European  civilization  ;  suffice  it  to  say, 
that  he  was  honoured  and  even  courted  by  every  Government  in 
France  from  the  period  of  the  Convention  to  the  present  day ;  that 
he  held  the  most  lucrative  and  distinguished  appointments  which  the 
wise  policy  of  that  great  nation  has  provided  for  the  honourable  sup- 
port of  its  men  of  science  and  literature ;  that  after  the  death  of 
Laplace  he  was  universally  regarded  by  his  countrymen  as  the  most 
iUustrious  of  their  men  of  science,  and  as  one  of  the  most  distin- 
guished of  their  men  of  literature ;  that  funeral  orations  were  pro- 
nounced over  his  grave  by  men  of  all  political  parties,  however  much 
opposed  to  him  during  his  life ;  and  mathematicians  and  naturalists, 
geologists,  historians  and  poets,  all  felt  themselves  impelled  to  pay 
this  last  tribute  of  homage  to  the  genius  of  one,  who  in  so  many  ca- 
pacities had  done  so  much  honour  to  his  country. 

M.  Cuvier  was  in  every  respect  a  most  extraordinary  man :  his 
very  presence  was  calculated  to  command  respect,  his  countenance 
bearing  that  impress  of  a  powerful  inteUect,  which  all  men  recognise 
when  seen,  however  difficult  it  may  be  to  define  its  character :  his 
manners  were  dignified  and  polished,  and  his  conversation  possessed 
that  happy  ease  and  subdued  gaiety  which  characterized  the  best  age 
of  French  society.  He  was  well  acquainted  with  ancient  literature, 
and  familiar  with  the  principal  languages  of  modern  Europe.  His 
memory  was  singularly  accurate  and  retentive ;  and  his  knowledge 
of  facts,  not  merely  in  those  sciences  which  he  especially  cultivated, 
but  likewise  in  all  other  departments  of  knowledge,  and  particularly 
history,  was  a  subject  of  surprise  and  admiration  to  all  who  knew 
him.  He  was  also  eminently  distinguished  as  a  writer  of  his  own 
language,  and  his  numerous  eloges  delivered  in  his  capacity  of  se- 
cretaire perpetuel  to  the  Institut,  of  which  three  volumes  have  been 
published,  if  considered  as  specimens  of  composition  merely,  have 
equalled,  if  not  surpassed,  the  best  examples  of  a  species  of  elo- 
quence of  which  the  French  nation  has  just  reason  to  be  proud ;  but 
if  they  be  considered  as  specimens  of  correct  and  precise  discrimi- 
nation of  the  merits  of  the  persons  commemorated,  as  determined  by 
their  writings  and  discoveries,  and  by  the  influence  which  they  have 
exercised  upon  the  progress  of  knowledge,  they  may  justly  be  pro- 
nounced to  be  unrivalled.  It  was  to  this  publication  that  he  was  in- 
debted for  his  place  amongst  the  forty  of  the  Academic  Fran^aise, 
an  honour  which  he  alone,  in  his  own  age,  enjoyed  in  conjunction 
with  his  pla^  in  the  Academe  des  Sciences, 
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It  is,  however,  chiefly  as  a  naturalist  that  Cuvier  must  be  viewedi. 
when  we  seek  to  determine  his  permanent  rank  amongst  the  few 
great  men  who  have  effected  great  revolutions  in  the  sciences  which 
they  have  cultivated,  or  have  left  ineffaceable  traces  of  the  influence 
of  their  discoveries  behind  them.  The  whole  animal  kingdom,  from 
the  most  obscure  indications  of  the  separation  between  inanimate  and 
animate  existence  to  the  mighty  monsters  of  a  former  world,  has  as- 
sumed under  his  hands  a  systematic  arrangement,  not  founded  upon 
superficial  and  unimportant  external  characters  merely,  but  upon 
a  most  careful  and  laborious  observation  of  the  analogies  of  internal 
structure.  By  tracing  every  organ  successively  through  the  whole 
series  of  animals ;  by  carefully  determining  the  functions  of  such 
organs  and  their  relations  to  each  other;  and  by  considering  them  in 
every  animal  in  the  first  place  as  an  individual,  and  in  the  second 
place  with  reference  to  others,  he  has  been  enabled  to  distribute 
them  into  species  and  genera,  and  families  and  classes,  where  every 
successive  step  in  their  arrangement  is  the  result  of  a  legitimate  and 
inductive  generalization.  It  is  by  such  means  that  he  has  been  ena- 
bled to  convert  the  science  of  natural  history,  at  least  in  the  animal 
kingdom,  from  being  little  more  than  a  systematic  classification, 
formed  for  the  purpose  of  identifying  genera  and  species  and  with 
no  higher  view,  into  a  science  of  strict  and  severe  induction,  founded 
upon  a  careful  observation  and  comparison  of  every  fact  which  ana- 
tomical and  physiological  science  can  detect,  and  thus  to  confer  upon 
it  a  dignity  which  is  only  inferior  to  that  of  the  physical  sciences. 

It  has  resulted  also,  from  his  researches,  that  every  animal 
considered  as  one  of  the  same  genus  or  species,  is  not  only  an 
individual  considered  as  a  whole,  but  also  when  considered  ii^ 
all  its  parts ;  in  other  words,  that  every  bone,  every  muscle,  every 
organ,  and  every  part  of  its  structure  is  essentially  distinguished 
from  the  corresponding  parts  of  an  individual  of  any  other  genus 
or  species.  To  a  perfect  naturalist,  therefore,  the  inspection  of 
a  bone,  or  any  other  part  of  an  animal,  would  bring  to  his  mind 
the  entire  animal  itself,  and  would  identify  it  as  perfectly  as  if 
it  was  exhibited  entire  to  his  eye  :  this  would  be  a  triumph  of 
science  to  which  our  limited  knowledge  and  faculties  can  never  com- 
pletely attain ;  but  it  was  to  this  point  that  Cuvier  approximated, 
when  he  reconstructed  as  it  were  the  fossil  animals  of  an  antediluvian 
world  from  the  imperfect  fragments  which  remained  of  them ;  when 
he  showed  in  what  such  animals  must  have  differed,  and  in  what 
they  must  have  agreed,  whether  in  magnitude  or  in  kind,  from  the 
animals  which  exist  at  present ;  when  he  ventured  in  fact  to  define 
their  habits,  and  to  write  as  it  were  the  natural  history  of  a  former 
world,  by  throwing  upon  its  obscure  and  half-obliterated  records 
the  powerful  light  of  science  and  philosophy.  The  Histoire  des 
Ossemens  fossiles  must  ever  remain  a  classical  work  to  geologists ; 
and  the  discoveries  which  it  contains,  and  those  to  which  it  has  led 
in  the  hands  of  others,  are  some  of  the  most  interesting  and  extra- 
ordinary with  respect  to  the  past  ages  of  the  world,  which  ob« 
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servations  upon  the  surface  of  the  globe  have  erer  enabled  us  to 
ascertain. 

The  last  great  work  upon  which  he  was  engaged  was  the  Histoire 
Naturelle  des  Poissons,  a  prodigious  undertaking,  of  which  eight 
volumes  have  been  published,  and  which  he  expected  to  extend  to 
twenty-five:  it  was  undertaken  in  conjunction  with  Messrs.  Valen- 
ciennes and  Laurillard,  to  whom  also  he  has  bequeathed  the  task  of 
completing  it.  It  will  contain  the  description  of  6000  species  of 
fish,  4000  of  which  had  not  been  noticed  in  any  other  work. 

Jean  Antoine  Chaptal,  Comte  de  Chanteloup,  was  born  in  1756, 
and  died  in  April  last  in  the  76th  year  of  his  age.  He  was  Professor 
of  Chemistry  at  Montpelier  before  the  Revolution,  and  was  one  of 
the  most  active  cultivators  of  chemical  science  before  that  event, 
in  conjunction  with  Monge,  Fourcroy,  BerthoUet,  Guy  ton  deMor- 
veau,  and  the  illustrious  Lavoisier.  In  the  year  1793,  upon  the 
threatened  invasion  of  France  by  the  Allies,  when  saltpetre  was  not 
to  be  procured  in  sufficient  quantities  for  the  manufacture  of  the 
powder  wanted  by  the  French  armies,  he  was  invited  by  the  Com- 
mittee of  Public  Safety  to  superintend  the  establishments  for  that  pur- 
pose ;  and  his  chemical  knowledge  so  greatly  improved  the  method 
followed  in  its  manufacture,  as  in  a  very  short  time  to  make  the 
produce  greatly  exceed  the  demand.  He  was  made  Ministre  de 
VlntSrieur  by  Napoleon,  and  continued  under  the  Empire  to  fill  many 
important  situations.  He  was  the  author  of  considerable  works  on 
chemistry,  on  the  application  of  chemistry  to  the  arts,  on  the  appli- 
cation of  chemistry  to  agriculture,  on  the  art  of  making  wines,  and 
on  the  art  of  dyeing  cotton  and  wool,  which  are  written  in  a  very 
perspicuous  and  elegant  style,  and  which  have  enjoyed  a  very  con- 
siderable popularity  in  France.  The  labours  of  his  whole  life,  in 
fact,  were  devoted  to  the  improvement  of  those  manufactures  whose 
perfection  depended  more  or  less  upon  the  most  correct  and  econo- 
mical application  of  chemical  principles;  and,  after  his  distinguished 
countryman  BerthoUet,  he  must  be  placed  in  the  first  rank  of  those 
who  have  benefited  the  arts  through  the  medium  of  chemical 
science. 

Fran9ois  Xavier  Baron  de  Zach  was  born  at  Pesth,  in  Hungary, 
in  1754.  His  taste  for  astronomy  was  decided  at  the  early  age  of 
fifteen,  by  the  interest  which  he  took  in  the  observation  of  the  comet 
of  1769,  and  by  the  transit  of  Venus  over  the  disc  of  the  sun  in  the 
same  year,  a  memorable  event  which  served  to  make  more  than  one 
important  convert  to  the  science  of  astronomy.  After  travelling 
with  scientific  views  through  different  countries  of  Europe,  and  re- 
siding for  several  years  in  England,  where  he  acquired  for  our  man- 
ners and  institutions  an  attachment  which  continued  throughout  his 
life,  he  settled  at  Gotha,  in  1786,  in  the  family  of  the  Duke  of  Saxe 
Grotha,  who  charged  him  with  the  construction  of  the  Observatory 
at  Seeberg,  over  which  he  continued  to  preside  for  a  considerable 
period.  He  published  at  Gotha,  in  1792,  Tables  of  the  Sun,  with  a 
Catalogue  of  381  Stars^  and  he  subsequently  published  many  other 
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important  astronomical  Tables,  particularly  those  on  Aberration  and 
Nutation.  He  became  in  1800  the  editor  of  the  "  Monatliche  Cor- 
respondentz,"  a  German  periodical  work  on  astronomy  and  geo- 
graphy,  which  was  subsequently  published  in  French  under  the  title 
of  **  Correspondance  Astronomique  &c.,"  upon  his  removal  to  the 
South  of  France  in  1813,  and  subsequently  to  Genoa  in  company 
with  the  Duchesse  de  Saxe  Gotha.  This  was  a  most  valuable  Jour- 
nal, containing  records  of  the  progress  of  astronomy  in  every  country 
in  Europe,  and  contributing  more  than  any  other  publication  to  the 
great  impulse  which  has  been  given  for  many  years  to  the  cultiva- 
tion of  astronomical  science  in  Germany.  In  1 8 1 4  he  published  his 
very  interesting  work  on  the  **  Attraction  of  Mountains."  For  many 
of  the  later  years  of  his  life  he  suffered  severely  from  the  stone,  and 
he  had  established  himself  at  Paris  for  the  purpose  of  being  con- 
stantly under  the  care  of  Dr.  Civiale  and  experiencing  relief  by  the 
operation  of  lithotrity,  where  he  died  from  a  sudden  attack  of  cho- 
lera in  September  last.  The  Baron  de  Zach  was  a  most  zealous 
friend  to  astronomy,  and  throughout  his  long  life  contributed  to  its 
progress  by  his  numerous  publications,  and  by  maintaining  a  most 
extensive  and  laborious  correspondence  with  the  principal  astrono- 
mers in  Europe.  He  was  a  man  of  warm  and  ardent  affections, 
rapid  and  sometimes  hasty  in  his  conclusions,  of  the  most  lively  and 
agreeable  manners,  and  of  the  most  indefatigable  industry  :  and  there 
are  few  persons  of  the  present  day  whose  loss  will  be  more  sensibly 
felt  by  the  friends  of  astronomical  science  in  every  country  in  Eu- 
rope. 

Barnaba  Oriani,  Director  of  the  Observatory  of  the  Brera  at  Milan, 
where  he  has  resided  for  fifty-five  years  as  assistant  and  principal, 
was  born  at  Garegnano  near  Milan,  in  1753.  He  was  the  principal 
conductor  of  the  measurement  of  an  arc  of  the  meridian  in  Italy,  and 
of  the  great  trigonometrical  survey  of  Lombardy,  which  took  place 
between  the  years  1786  and  1790;  and  throughout  the  course  of  a 
long  life,  he  devoted  himself  to  the  cultivation  of  physical  and 
practical  astronomy.  He  was  the  first  person  who  calculated  the 
orbit  of  the  planet  Ceres  after  its  discovery  by  Piazzi  at  Palermo. 
He  published  theories  of  the  planets  Uranus  and  Mercury,  with 
Tables  of  their  motions.  He  laboured  with  singular  skill  and 
perseverance  in  the  improvement  of  the  lunar  Tables  both  by  theory 
and  observation.  He  was  (Jie  author  of  an  admirable  treatise  on 
spheroidical  trigonometry :  and  the  Astronomical  Ephemeris  of 
Milan  was  published  for  many  years  under  his  directions,  by  Car- 
lini.  Upon  the  whole,  if  the  union  of  practical  with  theoretical 
science  be  considered,  we  shall  be  justified  in  pronouncing  him  to 
have  been,  after  Bessel,  the  most  accomplished  astronomer  of  the 
present  age. 

Antonio  Scarpa,  one  of  the  eight  Foreign  Members  of  the  ^ca- 
dSmie  des  Sciences  of  Paris,  and  probably  the  most  profound 
anatomist  of  the  present  age,  was  bom  in  the  year  1 746,  and  died  in 
October  last  in  his  eighty-seventh  year.     He  was  made  Professor 
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of  Anatomy  at  Pavia  in  the  twenty -second  year  of  his  age,  and  for 
the  last  half-century  he  has  heen  placed  hy  the  common  consent  of 
his  countrymen  at  the  head  of  their  anatomists  and  surgeons.  He 
was  the  author  of  magnificent  and  classical  works  on  "  The  Organs  of 
Hearing  and  Smell,"  **  On  the  Nerves,"  "  On  the  principal  Diseases 
of  the  Eye,"  "  On  Aneurism,"  "  On  Hernia,"  with  Memoirs  on  many 
other  subjects  of  physiology  and  practical  surgery.  He  had  ac- 
cumulated a  handsome  fortune  by  the  practice  of  his  profession, 
and  had  collected  in  his  palace  at  Pavia  a  considerable  number  of 
works  of  art,  where  he  lived  for  the  latter  years  of  his  life,  sur- 
rounded by  his  pupils,  reverenced  by  his  countrymen,  and  in  the 
enjoyment  and  contemplation  of  that  brilliant  reputation,  the  full 
development  of  which  a  great  man  can  rarely  live  to  witness. 

In  thus  directing  your  attention.  Gentlemen,  to  those  distinguished 
Members  of  the  Royal  Society,  who,  unhappily  for  the  interests  of 
science,  have  been  taken  from  us  during  the  last  year,  there  is  one 
name  remaining  which  I  cannot  notice  without  feelings  of  the  most 
painful  embarrassment.  To  what  class  shall  I,  or  can  I  refer  it ; 
to  the  living  or  to  the  dead  ?  Though  my  fears  tend  too  strongly 
to  make  me  decide  upon  the  choice  of  the  latter,  yet  I  would  fain 
indulge  in  the  hope  which  is  still  afforded  by  the  uncertainty, 
mournful  though  it  be,  which  hangs  over  the  fate  of  the  gallant  and 
adventurous  Captain  Ross.  The  object  of  his  voyage,  as  is  well 
known  to  you,  was  the  solution  of  a  nautical  problem  of  the  greatest 
interest  and  difficulty, — the  discovery  of  a  north-west  passage.  It  is 
a  problem  which  more  than  any  other  excited  and  bafHed  the  adven- 
turous spirit  of  our  most  daring  seamen  of  the  age  of  Elizabeth ;  and 
when  subsequently  resumed,  chiefly  upon  the  authority  of  the  in- 
genious speculations  of  Daines  Barrington,  a  distinguished  Member 
of  this  Society,  and  of  others  of  later  date,  the  first  attempt  of  Cap- 
tain Ross  himself  and  the  memorable  voyage  of  Parry,  as  well  as  the 
journey  of  Franklin,  have  shown  how  visionary  were  all  hopes  of  its 
successful  solution  for  the  purposes  of  commerce,  however  interest- 
ing it  might  be  for  those  of  science.  It  was  the  failure  of  the 
first  voyage  of  Captain  Ross,  and  the  apparent  censure  which  he 
conceived  rested  upon  him,  in  consequence  of  the  greater  success  of 
the  attempt  of  his  immediate  successor  in  this  enterprise,  which  op- 
pressed his  high  and  manly  spirit,  and  made  him  seek,  with  the 
greatest  possible  earnestness,  for  an  opportunity  of  vindicating  his 
professional  character.  With  the  assistance  of  some  of  his  friends  he 
planned  another  voyage,  and  nearly  three  years  ago  he  proceeded 
to  put  it  into  execution.  It  is  to  dispel  the  mystery  attendant  upon 
that  voyage,  of  which  no  tidings  have  been  yet  received,  and  to  re- 
lieve the  misery  under  which  the  friends  and  relations  of  Captain 
Ross  and  his  gallant  crew  are  lingering,  that  a  vessel  is  now  pre-^ 
paring,  under  the  command  of  an  able  and  experienced  officer,  to 
pursue  the  track  which  he  probably  followed.  I  have  consented,  at 
the  request  of  the  Royal  Geographical  Society,  to  be  placed  at  the 
head  of  the  Committee  which  has  been  formed  for  the  aid  and 


155 

furtherance  of  this  benevolent  plan,  and  I  confidently  hope  that  the 
funds  which  are  necessary  to  complete  this  undertaking  will  not  be 
found  wanting. 

The  name  of  nearly  every  distinguished  foreigner  who  has  been 
lost  to  science  during  the  last  year  has  appeared  upon  the  Foreign 
List  of  the  Royal  Society,  and  I  cannot  help  considering  it  as  a  cir- 
cumstance which  does  honour  to  the  Royal  Society,  that  it  should 
thus  have  associated  with  it  whoever  is  most  eminent  in  the  great 
aristocracy  of  European  science.  It  is  my  wish,  Gentlemen,  and  I 
feel  assured  that  it  is  yours  also,  that  the  Royal  Society  should  em- 
brace the  name  of  every  distinguished  man  of  science  in  the  British 
dominions.  At  the  last  Anniversary  it  was  my  pleasing  duty  to  pre- 
sent the  Copley  Medal  to  Professor  Airy, — a  name  which  would  do 
honour  to  any  Society,  but  which  does  not  yet  appear  in  the  list  of 
our  Members :  and  I  lament  that  I  am  not  allowed  to  commemorate 
the  name  of  that  very  distinguished  philosopher.  Sir  John  Leslie, 
upon  this  occasion  in  the  obituary  of  the  Royal  Society.  I  look  for- 
ward with  hope.  Gentlemen,  to  the  time  when  the  Royal  Society 
shall  be  so  circumstanced  as  to  be  free  from  such  a  reproach,  or 
rather  from  such  a  misfortune. 

Report  of  the  Council  to  the  Anniversary  Meeting  on  St.  Andrew's 

Day,  1832. 

The  Council  of  the  Royal  Society  have^  during  the  past  year,  used 
their  most  earnest  endeavours  to  render  the  Library  as  effective  for  the 
purposes  of  science,  as  the  means  at  their  disposal  would  enable  them. 
They  have  been  desirous,  in  particular,  to  make  it  as  complete  as  pos- 
sible in  all  those  departments  of  science,  which  it  is  more  especially 
the  object  of  the  Royal  Society  to  cultivate  and  to  advance.     They 
have  accordingly  purchased,  with  the  advice  of  the  Library  Committee, 
such  books  as  were  more  immediately  required  for  these  purposes,  at 
an  expense  of  about  £1 600.    It  was  evident,  however,  that  the  mere 
possession  of  these  books  by  the  Society  would  be  of  little  avail  to 
those  who  wished  to  use  them,  until  they  were  arranged  and  cata- 
logued according  to  some  uniform  and  well-digested  method.     A 
Committee  was  therefore  appointed  to  consider  of  the  best  plan  of 
effecting  this  desirable  object ;    and  to  suggest  measures  for  ob- 
taining a  correct  catalogue  of  the   library,    arranged  under  such 
specific  heads  as  were  best  calculated  to  assist  the  inquiries  of  all 
those  who  might  resort  to  it  for  information.    Various  plans  for  this 
purpose  were  proposed  and  discussed :  and  it  was  finally  determined 
that  in  order  to  insure  uniformity  of  execution,  the  whole  labour  of 
compiling  the  new  classed  Catalogue,  and  of  conducting  it  through 
the  press,  should  be  confided,  though  still  under  the  superintendence 
of  the  Committee,  to  one  person  only  3  provided  a  proper  person 
could  be  found  who  was  fully  competent  to  so  arduous  a  task,  and 
also  willing  to  undertake  it.     The  Council  have  accordingly  engaged 
Mr.  Panizzi,  of  the  British  Museum,  a  gentleman  of  great  literary 
attainments,  and  conversant  with  that  kind  of  labour^  to  undertake 
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this  charge ;  and  have  no  doubt  that  he  will  accomplish  it  to  the  full 
satisfaction  of  the  Fellows  of  the  Society  at  large,  to  whom  the  pos* 
session  of  such  a  classed  Catalogue  as  the  one  proposed,  will  be  ad- 
vantageous in  many  ways,  independently  of  its  direct  utility  in  refer- 
ence to  the  employment  of  the  library. 

The  whole  of  the  sum  at  which  the  Arundel  Manuscripts  which 
have  been  exchanged  for  books,  were  valued,  has  now  been  received 
from  the  Trustees  of  the  British  Museum,  and  the  account  with  them 
is  thereby  closed. 

The  Council  have  also  directed  the  printing  of  an  edition  of  the 
Abstracts  made  by  the  Secretaries  and  entered  on  the  Journal  Book  of 
the  Society,  of  such  papers  as  have  been  read  to  the  Society  and 
ordered  for  publication  in  their  Transactions,  from  the  year  1800 
inclusive,  to  the  present  time.  They  conceive  that  a  collection  of 
these  Abstracts,  which  possess  in  themselves  much  intrinsic  value, 
will  form  an  useful  sequel  to  the  Abridgement  of  the  Philosophical 
Transactions  of  which  the  public  is  already  in  possession,  but  which 
does  not  extend  to  a  later  period  than  the  end  of  the  last  century. 
This  work  will  form  two  thick  octavo  volumes,  one  of  which  is  now 
completed  and  ready  for  delivery  to  subscribers.  The  proof  sheets, 
at  the  desire  of  the  Council,  were  read  over  by  Mr.  Lubbock  and  Mr. 
Children,  and  no  alterations  were  made  except  for  the  correction  of 
errors  obviously  arising  from  inaccurate  transcription.  The  Council 
have  also  directed  a  general  Index  to  be  made  of  the  contents  of  the 
Transactions  from  the  year  1821  to  1830  inclusive. 

Documents  relating  to  the  periods  and  heights  of  the  Tides  having 
been  furnished  to  the  Society,  at  the  request  of  the  Council,  by  favour 
of  the  Lords  Commissioners  of  the  Admiralty,  who  have  obligingly 
ordered  these  returns  to  be  made  from  the  principal  sea-ports  of  fin- 
gland,  a  Committee  has  been  appointed  for  the  purpose  of  examining 
and  digesting  them,  and  for  printing  such  of  the  observations  or 
results  as  they  may  deem  useful. 

The  Committee  for  conducting  the  Meteorological  Observations 
have  been  anxious  to  arrange  a  plan  for  insuring  their  accuracy,  and 
increasing  their  utility.  They  find  that  standard  instruments  are 
much  wanted  for  furnishing  correct  data  in  this  department  of  science. 
This  deficiency  they  are  endeavouring  to  supply  ;  and  have  in  par- 
ticular been  promised  the  kind  assistance  of  Mr.  Daniell  and  Dr. 
Prout  in  superintending  the  construction  of  a  standard  barometer  of 
superior  accuracy,  on  the  indications  of  which  they  expect  that  the 
utmost  reliance  may  be  placed. 

The  telescope,  which  the  Council,  with  the  advice  of  a  Committee, 
had  requested  Mr.  Barlow  to  construct  as  an  experiment,  on  the 
principles  stated  by  him  in  his  paper  in  the  Philosophical  Transac- 
tions, is  now  completed,  and  will  soon  be  ready  for  trial. 

The  Council  have  awarded  one  of  the  Copley  Medals  to  Mr. 

Faraday,  for  his  discovery  of  Magneto-Electricity,  as  explained  by 

him  in  his  Experimental  Researches  in  Electricity,  published  in  the 

Philosophical  Transactions  for  the  present  year. 

Oersted's  important  discovery  of  the  influence  of  voltaic  electricity 
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on  a  magnetic  needle,  was  rapidly  succeeded  by  a  series  of  minor 
ones^  all  tending  to  establish  the  existence  of  an  intimate  connexion 
between  magnetism  and  electricity.  The  evidence,  however,  of  that 
connexion,  resting,  as  it  did,  on  the  mutual  influence  of  magnets 
and  wires  in  which  electric  currents  passed,  and  in  the  development 
or  induction  of  magnetism  by  electricity,  was  positive  on  one  side 
only  3  to  render  it  conclusive,  it  remained  to  be  shown  that  elec- 
tricity could  be  excited  by  magnetism :  and  this,  by  a  series  of  ex- 
periments as  simple  as  they  are  beautiful,  founded  on  a  train  of 
correct  reasoning,  Mr.  Faraday  has  happily  accomplished. 

Although  the  Council  consider  that  the  discovery  of  magneto-elec- 
tricity fully  entitles  its  author  to  the  Copley  Medal,  they  by  no  means 
limit  the  value  of  the  papers  in  which  it  is  detailed  to  this  discovery, 
however  important.  Even  the  preliminary  facts,  as  they  fully  esta- 
blish volta-electric  induction,  had  they  at  the  time  led  no  further, 
would  have  been  of  the  greatest  value  ^  but  they  were  in  hands  in 
which  they  could  not  long  remain  barren,  and  the  expectation  they 
held  out  of  important  results  was  soon  realized.  Beyond  the 
details  of  the  discovery,  the  author  rapidly  but  clearly  establishes 
the  laws  according  to  which  electric  currents  are  excited  by  a  magnet. 
He  satisfactorily  applies  these  laws  to  the  explanation  of  a  very  in- 
teresting class  of  phenomena  previously  observed,  namely,  the  reci- 
procal action  of  magnets  and  metals  during  rotation.  He  at  the 
same  time  establishes  an  important  distinction  among  bodies  which 
had  long  been  considered  as  associated  by  phenomena  common  to 
them  all  5  and  gives  indisputable  evidence  of  electric  action  due  to 
terrestrial  magnetism  alone.  An  important  addition  is  thus  made  to 
the  facts  which  have  long  been  accumulating  for  the  solution  of  that 
most  interesting  problem,  the  magnetism  of  the  earth. 

The  Council  have  awarded  another  Copley  Medal  to  M.  Poisson, 
for  his  work  entitled  Nouvelle  Theorie  de  I* Action  Capillaire,  In  this 
work  a  great  variety  of  problems  are  solved  relative  to  molecular 
attraction,  some  of  which  had  not  before  been  attempted  3  but  the  most 
remarkable  feature  of  the  work  is,  the  conclusion  which  the  author 
draws,  namely,  that  the  elevation  and  depression  of  liquids  in  capil- 
lary tubes  are  essentially  dependent  on  the  rapid  variation  of  density 
which  takes  place  at  the  surface  of  the  fluid,  and  without  which, 
according  to  the  author,  that  surface  would  continue  plane ;  this  is  at 
variance  with  the  theory  given  in  the  MScanique  Cileste,  although 
indeed  Laplace  notices  this  change  of  density  at  the  surface,  as  a 
necessary  consequence  of  the  action  of  the  molecules  upon  each  other 
(Supp.,  X.  livre,  p.  74.)  The  theorems  and  expressions  of  M.  Poisson 
do  not  differ  in  form  from  those  of  the  Micanique  Cdleste ;  but  the  con- 
stants which  are  involved  in  these  equations  are  not  expressed  by  the 
same  definite  integrals.  No  difference  ensues  in  the  consequences 
which  are  deducible  from  them,  because  the  law  of  molecular  attrac- 
tion being  unknown,  it  is  impossible  to  arrive  at  the  value  of  these 
constants  ^  priori,  or  otherwise  than  by  observation. 

M.  Poisson  has  calculated  the  vertical  and  horizontal  pressures 
upon  a  solid  body  plunged  in  a  fluid :  the  value  of  the  latter  does  not 
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feigree  with  that  gWen  in  the  M4canique  Celeste,  According  to  the  ex- 
pression of  Laplace  the  body  might  take  a  motion  of  translation  :  to 
this  objections  were  formerly  made  by  Dr.  Young,  and  it  will  be  noticed 
with  interest  that  these  objections  are  now  confirmed  by  M.  Poisson. 
The  Council  have  awarded  the  Medal  to  the  author,  in  order  to  testify 
the  high  sense  which  they  entertain  of  the  importance  of  the  researches 
contained  in  the  work  in  question. 

The  Society  next  proceeded  to  the  election  of  the  Council  and 
Officers  for  the  ensuing  year,  when  the  following  was  declared  to  be 
the  list: — 

President:  His  Royal  Highness  the  Duke  of  Sussex,  K.G. — 
Treasurer:  John  William  Lubbock,  Esq.  M.A. — Secretaries:  Peter 
Mark  Roj<et,  M.D.,  John  George  Children,  Esq. — Foreign  Secretary: 
Charles  Konip:,  Esq. 

Other  Members  of  the  Council :  Francis  Baily,  Esq. ;  Captain 
Francis  Beaufort,  R.N. ;  Mark  Isambard  Brunei,  Esq. ;  Rev.  Wil- 
liam Buckland,  D.D. ;  Samuel  Hunter  Christie,  Esq.  M.A.  3  William 
Clift,  Esq.  3  Rev.  James  Cumming:,  M.A. ;  Benjamin  Gompertz, 
Esq. ;  Joseph  Henry  Green,  Esq. ;  George  Bellas  Greenough,  Esq.  j 
William  George  Maton,  M.D. ;  Roderick  I mpey  Murchison,  Esq^; 
William  Hasledine  Pepys,  Esq.;  Stephen  Peter  Rigaud,  Esq.  M.A.  j 
Rev.  Richard  Sheepshanks,  M.A. ;  Rev.  William  Whewell,  M.A. 


December  6,  1832. 

WILLIAM  GEORGE  MATON,  M.D.,  Vice-President,  in  the  Chair. 

Decimus  Burton,  Esq. ;  Charles  Purton  Cooper,  Esq.  LL.D. ;  and 
Edward  Ayshford  Sanford,  Esq.  M.P.;  were  elected  Fellows  of  the 
Society. 


December  13,  1832. 

JOHN   WILLIAM   LUBBOCK,   Esq.  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

A  paper  was  read,  entitled,  *'  On  the  extensive  atmosphere  of  Mars." 
I»  a  Letter  to  His  Royal  Highness  the  President.  By  Sir  James 
South,  Knt.  F.R.S. 

In  this  paper  the  author  gives  an  account  of  a  further  observation 
which  corroborates  the  conclusion  he  had  stated  in  a  former  commu- 
nication "  On  the  extensive  atmosphere  of  Mars,"  namely,  that  no 
indication  now  existed  of  any  atmosphere  being  attached  to  that 
planet.  A  star  retained  its  light  blue  colour,  and  its  full  brilliancy 
and  comparative  steadiness  till  the  very  instant  of  its  occultation  by 
Mars.  At  its  emersion  it  was  seen  nearly  dichotomised.  The  author 
concludes,  that  either  some  physical  change  has  occurred  in  the 
atmosphere  of  that  planet,  or  that  the  observations  of  Cassini  and  of 
Roemer  were  inaccurate. 
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A  paper  was  also  read,  entitled,  '*  On  the  Law  which  connects  the 
various  Magneto-electric  Phenomena  lately  discovered  by  Dr.  Fara-j 
day."  By  the  Rev.  William  Ritchie,  LL.D.  F.R.S.  Professor  of  Na- 
tural  and  Experimental  Philosophy  in  the  Royal  Institution  of  Great 
Britain,  and  Professor  of  Natural  Philosophy  and  Astronomy  in  the 
University  of  London. 

The  general  principle  from  which  the  author  deduces  the  law  in 
questioji,  is  that  of  the  equality  of  action  and  reaction.  The  appli- 
cation of  this  principle  to  electro-magnetism,  he  thinks,  may  be  thus 
expressed  : — since  a  current  of  voltaic  electricity  can,  in  certain  cir- 
cumstances, induce  magnetism^  magnets  will,  in  similar  circumstances^ 
induce  similar  voltaic  currents.  He  gives  an  account  of  several  expe- 
riments in  confirmation  of  the  universality  of  this  law. 

A  paper  was  then  read,  entitled,  "  An  Account  of  an  extraordinary 
Meteor  seen  at  Malvern,  November  12,  1832."  By  W.  Addison,  Esq. 
F.L.S.     Communicated  by  W.  G.  Malon,  M.D.  V.P.R.S. 

The  author  beheld,  from  the  Malvern  Hills,  a  constant  succession 
of  me!:eors,  of  various  degrees  of  magnitude  and  brilliancy.  The 
smaller  ones  were  like  those  commonly  called  shooting  stars,  and  left 
behind  them,  for  a  moment,  a  train  of  pale  yellowish  light.  Others 
were  much  more  brilliant ;  and  notwithstanding  the  bright  moonshine 
threw  a  strong  glare  upon  every  object,  they  always  commenced  as  a 
small  luminous  point,  rapidly  increasing  in  size  and  splendour,  shoot- 
ing with  great  swiftness  over  a  considerable  arc,  and  then,  suddenly 
disappearing,  left  behind  them  a  long  train  of  very  vivid  white  light, 
which  slowly  changed  into  a  pale  yellow.  The  author  witnessed  this 
scene  for  upwards  of  an  hour,  although  it  was  still  going  on  when  he 
left  it.  At  one  time  he  counted  forty-eight  of  these  meteors  during 
the  interval  of  &ye  minutes. 


December  20,  1832. 
FRANCIS  DAILY,  Esq.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled,  "  On  certain  properties  of  Vapour.** 
By  the  Rev.  Dionysius  Lardner,  LL.D.  F.R.S. 

It  has  been  generally  supposed,  that  if  a  certain  volume  of  aqueous 
vapour,  contained  in  a  vessef  that  was  incapable  of  transmitting  heat, 
were  compressed  by  an  exterior  force  into  a  space  sufficiently  small, 
a  part  of  it  would  be  restored  to  the  liquid  state.  The  author  con- 
siders this  assumption  to  be  at  variance  with  the  doctrine  of  latent 
heat,  and  inconsistent  with  the  results  deduced  from  the  experiments 
which  have  established  that  the  absolute  quantities  of  heat  necessary 
to  convert  a  given  weight  of  water  into  steam,  under  all  pressures, 
are  sensibly  equal.  It  follows,  from  this  principle,  that  steam  raised 
from  water,  under  any  pressure  whatever,  admits  of  indefinite  com- 
pression and  expansion,  without  returning  to  the  liquid  state.  The 
effect  of  its  compression  will  be  to  evolve  heat  and  raise  the  tempe- 
rature ;  that  of  its  expansion,  to  absorb  heat  and  lower  the  tempera- 
ture :  but  in  every  state  of  density  it  will  have  exactly  that  tempera- 
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tare  which  it  would  have  were  it  immediately  raised  from  water  under 
the  pressure  which  it  has  acquired  by  compression  or  expansion. 
The  only  cause  of  the  restoration  of  vapour  to  the  liquid  form  is  the 
abstraction  of  heat  from  it  3  and  this  cause  will  be  equally  operative, 
whatever  may  be  the  state  of  the  vapour  with  respect  to  density :  but 
compression  alone,  without  such  abstraction  of  redundant  heat,  can 
never  convert  any  portion  of  vapour  into  a  liquid.  In  accordance 
with  these  views,  the  author  regards  the  permanent  gases  as  vapours, 
containing  a  large  quantity  of  redundant  heat. 

A  paper  was  also  read,  entitled,  "  On  the  Secretion  and  Uses  of 
the  Bile."  Bv  B.  Phillips,  Esq.  Communicated  by  W.  G.  Maton, 
M.D.  V.P.R.S: 

The  object  of  the  author  of  this  paper  is  to  establish  the  three  fol- 
lowing propositions ;  viz. 

1°.  That  the  principles  of  the  bile  pre-exist  in  the  blood,  and  that 
the  function  of  the  liver  is  to  separate  from  the  blood  a  certain  pro« 
portion  of  this  material. 

2°.  That  bile  may  be  secreted  as  well  from  arterial  as  from  venous 
blood. 

3°.  That  chyle  may  be  formed  in  the  absence  of  bile. 

In  support  of  the  first  proposition  the  author  adduces  the  analogy 
of  other  secretions,  the  suppression  of  which  is  followed  by  the  ap- 
pearance in  the  blood  of  the  peculiar  animal  product  which  charac- 
terizes that  secretion,  as  has  been  proved  in  the  case  of  the  urine  by 
Provost  and  Dumas,  and  afterwards  by  Vauquelin,  Serullas,  and  Ma- 
gendie.  The  author  has  confirmed  the  conclusion  to  which  these  phy- 
siologists have  arrived,  by  some  experiments  of  his  own,  in  which, 
instead  of  extirpating  the  kidneys,  he  contented  himself  with  tying 
the  venal  vessels.  He  relates  two  cases  in  which  the  vena  portae  and 
hepatic  artery  were  tied,  and  bile  was  found  both  in  the  urine  and 
the  blood. 

The  author,  after  quoting  several  authorities  in  support  of  his 
second  proposition,  that  the  liver  can  secrete  bile,  although  the  vena 
portse  be  obstructed,  relates  two  experiments  which  he  made  on  dogs, 
by  tying  the  vena  portse  at  the  part  before  it  arrives  at  the  transverse 
fissure  of  the  liver :  in  both  cases  that  organ  continued  to  secrete 
bile,  though  the  quantity  was  small.  In  another  dog,  he  tied  the 
hepatic  artery,  with  the  eflFect  of  producing  fatal  peritonitis,  but  with- 
out any  apparent  change  in  the  biliary  secretion. 

The  arguments  adduced  by  the  author  in  favour  of  the  opinion  that 
chyle  may  be  formed  when  no  bile  is  present  in  the  intestine,  are  de- 
rived from  the  accounts  given  by  various  authors  of  cases  in  which 
the  ductus  communis  had  been  rendered  impervious  by  the  pressure 
of  neighbouring  tumours.  In  confirmation  of  this  result,  he  made 
experiments  on  four  dogs,  and  found  chyle  in  the  thoracic  duct  after 
he  had  tied  the  ductus  communis  close  to  the  duodenum. 

The  author  concludes,  from  these  and  other  facts,  that  the  secretion 
of  bile  is  intended  to  serve  some  other  purpose  than  that  of  contri« 
buting  to  the  formation  of  chyle. 
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A  paper  was  communicated  to  the  Society,  entitled^  "  Experimein- 
tal  Researches  on  Electricity,  Third  Series,"  by  Michael  Faraday, 
Esq.  D.C.L.  F.R.S.  M.RJ.,  the  reading  of  which  was  deferred  to  the 
next  Meeting. 

The  Society  then  adjourned  over  the  Christmas  Vacation,  to  meet 
again  on  the  10th  of  January. 


January  10,  1833. 

JOHN  WILLIAM  LUBBOCK,  Esq.  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

The  reading  of  Mr.  Faraday's  paper,  communicated  at  the  last 
Meeting,  and  entitled,  **  Experimental  Researches  on  Electricity, 
Third  Series,"  was  commenced. 


January  17,  1833. 
MARK  ISAMBARD  BRUNEL,  Esq.,  Vice-President,  in  the  Chair. 

The  reading  of  Mr.  Faraday*s  paper  was  resumed  and  concluded. 

The  object  of  the  inquiries  of  which  an  account  is  given  in  the  pre- 
sent paper,  is  to  establish  the  identity  of  the  electricities  derived  from 
different  sources.  The  author  waft  induced  to  investigate  this  sub- 
ject, because  doubts  have  been  frequently  expressed  as  to  the  accu- 
racy of  some  experiments  from  which  the  identity  of  common  and 
voltaic  electricities  is  inferred  :  and  distinctions  have  been  drawn 
between  them,  as  if  they  were  different  forms  and  modifications  of 
one  common  power.  In  order  to  examine  the  question  in  all  its 
bearings,  he  arranges  the  phenomena  under  two  general  heads  ; 
namely,  those  arising  from  electricity  in  a  state  of  equilibrium,  or 
tension,  as  it  has  been  called  ;  and  those  which  are  the  consequence 
of  its  motion,  when  that  equilibrium  has  been  destroyed.  The  visible 
effects  of  electricity  of  tension  are  attractions  or  repulsions  at  sensible 
distances  5  those  of  electricity  in  motion  are  the  evolution  of  heat, 
the  production  of  magnetism,  chemical  decompositions,  physiological 
changes,  and,  lastly,  the  evolution  of  light  in  the  form  of  a  spark. 
The  author  proves,  by  experiments,  that  every  one  of  these  phseno- 
mena  takes  place  from  the  operation  either  of  ordinary  or  of  voltaic 
electricity  ;  the  degree  in  which  they  are  produced  depending  on  the 
different  circumstances  of  quantity,  of  intensity,  and  of  velocity,  at- 
tendant on  the  different  modes  in  which  electricity  has  been  excited 
and  supplied.  Thus  no  difference  was  found  to  exist  in  the  mode  in 
which  a  Leyden  battery  charged  with  ordinary  electricity,  and  a  vol- 
taic battery,  were  discharged,  when  the  comparison  was  made  by 
means  of  fine  points,  nicely  arranged  and  approximated,  either  through 
air  of  the  ordinary  temperature,  or  through  heated  air,  such  as  the 
flame  of  a  spirit-lamp,  interposed  between  the  points. 

By  the  term  current^  the  author  designates  any  progressive  change, 
of  whatever  nature  it  may  be,  in  the  electric  state,  whether  consisting 
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in  the  motion  of  one  electric  fluid  in  a  particular  direction,  or  of  two 
fluids  in  contrary  directions :  and  by  the  term  arrangement^  he  under- 
stands a  local  adjustment  of  particles,  or  fluids,  or  forces,  not  pro- 
gressive. 

By  ordinary  electricity ,  he  understands  that  which  can  be  obtained 
from  the  common  electrical  machine^  or  from  the  atmosphere,  or  by 
pressure,  or  cleavage  of  crystals^  or  similar  mechanical  operations ; 
its  character  being  that  of  great  intensity,  and  the  exertion  of  attrac- 
tive and  repulsive  forces,  not  merely  at  small  but  also  at  considerable 
distances.  The  parallel  between  voltaic  and  ordinary  electricity  is 
then  pursued  by  the  production  of  evidence  that  those  attractions 
and  repulsions,  which  were  thought  to  characterize  the  latter,  are 
exhibited  also  by  the  former ;  and  that,  on  the  otlier  hand^  ordinary 
electricity,  when  in  motion,  gives  rise  to  an  increase  of  temperature, 
to  magnetic  phenomena,  to  chemical  decompositions,  to  physiological 
impressions,  and  to  luminous  appearances,  precisely  of  the  same  kind 
as  those  which  had  been  supposed  to  be  the  peculiar  effects  of  voltaic 
electricity.  The  experiments  of  Mr.  Colladon,  which  seemed  to  show 
that  a  stream  of  common  electricity  has  power  to  produce  the  deflexion 
of  a  magnet, — a  conclusion  which  has  hitherto  rested  on  the  single 
testimony  of  that  experimentalist,— have  been  repeated  and  extended 
by  Mr.  Faraday,  who  completely  confirms  their  accuracy,  and  the 
truth  of  the  result  that  had  been  obtained  from  them.  The  author 
succeeded  in  making  common  electricity  assume  more  of  the  charac- 
ters of  voltaic  electricity,  by  availing  himself  of  the  retarding  power 
of  bad  conductors  interposed  in  the  electric  circuit.  In  this  way  he 
easily  succeeded  in  obtaining  the  same  decisive  evidence  of  chemical 
action  by  common  electricity  as  Dr.  Wollaston  had  done  in  his  expe- 
riment. But  Mr.  Faraday  considers  the  experiment  in  which  water 
is  decomposed  by  this  power,  as  affording  no  proof  of  electro-chemical 
agency ;  because,  as  Dr.  Wollaston  had  pointed  out,  both  oxygen 
and  hydrogen  are  evolved  at  each  of  the  points  of  the  interrupted 
circuit,  and  not  separately  at  the  respective  poles.  The  author  re- 
gards the  amount  of  electro-chemical  decomposition  as  being  pro- 
portional, not  to  the  intensity,  but  to  the  quantity  of  electricity  trans- 
mitted. It  is  not  effected  by  electricity  passed  from  the  machine  in 
sparks,  although  these  tend  to  decompose  water  into  its  constituent 
elements.  Some  experiments  of  Bonijol  on  the  decomposition  of 
water  by  atmospherical  electricity,  are  commented  on  by  the  author, 
who  considers  them  as  analogous  to  the  experiment  of  Dr.  Wollaston 
already  referred  to.  Mr.  Faraday  also  makes  some  remarks  upon 
Mr.  Barry's  paper  in  the  Philosophical  Transactions  for  1 83 1 ,  and 
suggests  doubts  of  the  soundness  of  the  inferences  he  draws  from  his 
experiments. 

The  author  then  proceeds  to  examine  the  electrical  phenomena 
elicited  by  magneto-electricity,  and  shows  that,  as  far  as  they  have 
been  observed,  they  coincide  with  those  of  voltaic  electricity,  and, 
consequently,  are  referrible  to  the  same  agency.  The  only  effects  that 
have  not  been  yet  obtained  are  chemical  decompositions.  The  quan- 
tities of  thermo-electricity  that  can  be  elicited  in  ordinary  cases  are 
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too  small  to  produce  any  effects  but  those  of  magnetism^  and  alsd 
muscular  contractions  in  the  limbs  of  frogs.  The  animal  electricity 
of  the  torpedo  produces  most  of  the  effects  of  voltaic  electricity,  ex- 
cepting the  evolution  of  heat  and  light.  The  general  conclusion  de- 
duced by  the  author  from  these  researches  is,  that  electricity^  what- 
ever be  its  source,  is  perfectly  identical  in  its  nature. 

In  the  concluding  chapter  of  the  present  paper,  the  author  endea- 
vours to  establish  some  relation  by  measure  between  common  and 
voltaic  electricity.  He  shows,  by  experiment,  that  whenever  the  same 
absolute  quantity  of  electricity,  whatever  be  its  intemity,  passes  through 
the  galvanometer,  the  deflecting  force  exerted  upon  the  magnetic 
needle  is  invariably  the  same.  Hence  this  deflecting  force  may  be 
taken  as  the  measure  of  the  absolute  quantity  of  transmitted  electri- 
city ;  a  principle  which  establishes  the  value  of  the  galvanometer  as 
an  instrument  of  measurement  in  all  cases  of  electricity  in  motion. 
The  power  of  chemical  decomposition  he  finds  to  be  also  directly  as 
the  quantity  of  transmitted  electricity. 


January  24,  1833. 

The  Rev.  WILLIAM  BUCKLAND,  D.D.,  Vice-President,  in  the 

Chair. 

A  paper  was  read,  entitled,  "Magnetical  Experiments,  made  prin- 
cipally in  the  South  of  Europe  and  Asia  Minor,  during  the  years  1827 
and  1832.**     By  the  Rev.  George  Fisher,  M.A.  F.R.S. 

This  paper  is  divided  into  five  sections.  The  first  gives  an  account 
of  a  series  of  experiments  made  with  a  view  to  determine  the  relative 
intensities  of  the  forces  soliciting  a  horizontal  magnetic  needle,  and 
also  the  forces  in  the  direction  of  the  dipping  needle,  at  London,  Lis- 
bon, and  Gibraltar  3  premising  a  minute  description  of  the  apparatus 
employed,  and  a  circumstantial  statement  of  the  methods  used  for 
conducting  the  investigation. 

The  second  section  gives  the  details  and  results  of  similar  experi- 
ments made  at  London,  Malta,  Syracuse,  Catania,  Messina,  Naples, 
Baia,  Constantinople,  Egina,  and  Athens ;  and  also  on  the  plain  of 
Troy,  and  at  Vourla  in  Asia  Minor. 

The  third  section  contains  an  account  of  experiments  on  the  diur- 
nal variation  in  the  intensity  of  the  magnetic  force  soliciting  a  hori- 
zontal needle  in  the  island  of  Malta. 

In  the  fourth  section,  experiments  are  related  on  the  diurnal  va- 
riation of  the  magnetic  needle  suspended  horizontally  at  Malta. 

The  fifth  section  is  occupied  by  an  account  of  the  results  of  similar 
experiments  made  on  the  bases  and  edges  of  the  craters  of  Vesuvius 
and  iEtna ;  and  also  on  Gibraltar  rock,  and  the  neutral  ground  below : 
from  which  it  appears,  that  the  forces  soliciting  both  the  horizontal 
needle  and  that  in  the  position  of  the  dip,  were  considerably  greater 
on  the  elevated  than  on  the  lower  situations. 

From  the  whole  of  the  observations  made  in  different  parts  of  the 
Mediterranean,  and  contained  in  this  paper^  it  appears  that  great 
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irregularity  exists  in  the  numerical  results ;  but  whether  these  arise 
from  irregularities  in  the  distribution  of  the  terrestrial  magnetism^  or 
from  any  active  agency  of  a  volcanic  nature^  or  other  cause^  the  au- 
thor does  not  venture  to  decide. 


January  31,  1833. 

JOHN  WILLIAM  LUBBOCK,  Esq.  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

A]  paper  was  read,  entitled,  "  An  experimental  Inquiry  into  the 
Treatment  of  Tic  Douloureux."  By  W.  R.  Whatton,  Esq.  F.SJV. 
M.R.C.S.     Communicated  by  P.  M.  Roget,  M.D.  Sec.  R.S. 

The  author,  after  giving  a  brief  account  of  the  history  of  neuralgia 
facialis,  and  of  the  opinions  that  have  been  entertained  of  its  nature, 
states  the  results  of  his  trials  of  morphia  applied  to  the  skin,  when 
denuded  of  cuticle  by  the  previous  application  of  a  blister.  The  form 
he  usually  employs  is  that  of  a  cerate^  composed  of  eight  grains  of 
the  acetate  of  morphia,  finely  powdered,  to  an  ounce  of  simple  oint- 
ment  or  lard,  one  dram  of  which  is  applied  every  eight  hours.  After 
a  few  weeks  the  proportion  of  the  acetate  is  doubled,  and  occasionally, 
in  very  severe  cases,  a  cerate,  containing  twenty  or  twenty-four  grains 
in  the  ounce,  was  used.  He  relates  a  number  of  cases  in  which  this 
treatment  was  perfectly  successful  in  curing  the  disease,  even  when 
it  had  been  of  long  standing,  and  had  resisted  every  other  mode  of 
treatment. 


February?,  1833. 

WILLIAM  GEORGE  MATON,  M.D.,  Vice-President,  in  the  Chair. 

The  Very  Rev.  George  Chandler,  D.D.,  Dean  of  Chichester  j 
Woronzow  Greig,  Esq.  M.A.  -,  and  the  Rev.  Frederick  Nolan,  LL.D.  i 
were  elected  Fellows  of  the  Society. 

A  paper  was  read,  entitled,  '^  On  the  relation  which  subsists  be- 
tween the  Nervous  and  Muscular  Systems  in  the  more  perfect  Ani- 
mals, and  the  nature  of  the  Influence  by  which  it  is  maintained.*'  By 
A.  P.  W.  Philip,  M.D.,  F.R.S.  L.  &  E. 

The  author,  after  referring  to  his  former  papers  which  have  at  dif- 
ferent times  been  read  to  the  Royal  Society,  and  published  in  their 
Transactions,  is  led  to  view  the  brain  and  spinal  marrow  as  the  only 
active  parts  of  the  nervous  system  3  the  nerves,  whether  belonging 
to  the  class  of  cerebral  or  ganglionic,  together  with  their  plexuses 
and  ganglions,  serving  only  as  the  means  of  conveying  and  combining 
the  various  parts  of  the  former  organs,  and  therefore  being  passive 
with  reference  to  their  functions.  This  view  of  the  subject  is  directly 
opposed  to  that  which  has  been  adopted  by  many  physiologists,  who 
consider  these  ganglions  as  the  sources,  and  not  the  mere  vehicles, 
of  nervous  influence.  In  order  to  determine  this  point,  the  author 
made  the  following  experiment  on  an  animal  that  had  been  pithed 
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90  as  to  destroy  its  sensibility,  while  the  action  of  the  heart  continued. 
Under  these  circumstances,  he  applied  mechanical  irritation^  and  also 
various  chemical  agents,  to  the  ganglions  and  plexuses  of  the  gan- 
glionic nerves,  and  found  that  the  heart  continued  to  beat  with  the 
same  regularity  as  before,  and  with  the  same  frequency  of  pulsation. 
From  these  and  other  observations,  the  author  concludes  that  the 
ganglionic  system  of  nerves,  with  their  plexuses  and  ganglions,  per- 
forms the  office  of  combining  the  influence  ot  every  part  of  the  brain 
and  spinal  marrow,  and  of  bestowing  it  on  the  muscles  of  involuntary 
motion,  these  muscles  being  subservient  to  those  functions  of  life 
which  require  that  combined  influence ;  that  the  manner  in  which 
the  influence  of  these  organs  aflects  the  muscular  fibre  is  not  essen- 
tially difierent  from  that  of  other  stimulants  and  sedatives  3  and  that 
this  influence  is  not  an  agent  peculiar  to  the  nervous  system,  but  is 
capable  of  existing  elsewhere,  and  is  consequently  not  a  vital  power, 
properly  so  called  5  a  conclusion  which  appears  to  him  to  be  confirm- 
ed from  the  circumstance  that  galvanism  is  capable  of  performing  all 
its  functions.  Hence  he  infers  that  the  brain  and  spinal  marrow,  far 
from  bestowing  on  the  muscular  fibre  its  peculiar  power,  only  supplies 
an  inanimate  agent,  which,  like  all  other  such  agents,  capable  of 
affecting  it,  acts  on  it  either  as  a  stimulant  or  sedative,  according  to 
the  degree  in  which  it  is  applied,  and  is  identical  with  the  galvanic 
influence. 


February  14,  1833. 

The  Rev.  WILLIAM  BUCKLAND,  D.D.,  Vice-President,  in  the 

Chair. 

A  paper  was  read,  entitled,  *^  On  the  Existence  of  four  distinct 
Hearts,  having  regular  Pulsations,  connected  with  the  Lymphatic 
System,  in  certain  Amphibious  Animals.'*  By  John  Miiller,  M.D., 
Professor  of  Physiology  in  the  University  of  Bonn.  Communicated 
by  Leonard  Horner,  Esq.,  F.R.S. 

The  author  had  long  ago  observed,  that,  in  frogs,  there  exists,  im- 
mediately under  the  skin,  large  spaces  containing  lymph,  whence  it 
can  be  readily  collected  by  making  incisions  through  the  skin.  These 
receptacles  for  lymph  are  larger  in  the  frog  than  in  the  other  amphi- 
bia :  but  all  the  animals  of  this  class  appear,  from  the  observations  of 
the  author,  to  be  also  provided  with  remarkable  pulsating  organs, 
which  propel  the  lymph  in  the  lymphatic  vessels,  in  the  same  way  as 
the  heart  propels  the  blood  circulating  in  the  arterial  system.  In  the 
frog,  two  of  these  lymphatic  hearts  are  situated  behind  the  joint  of 
the  hip,  and  immediately  underneath  the  skin.  Their  contractions 
are  performed  with  regularity,  and  may  be  seen  through  the  skin  ) 
but  they  are  not  synchronous  either  with  the  motions  of  the  heart,  or 
with  those  of  the  lungs,  and  they  continue  after  the  removal  of  the 
heart,  and  even  after  the  dismemberment  of  the  animal.  The  pulsa- 
tions of  these  two  organs  on  the  right  and  left  side  are  not  performed 
at  the  same  time,  but  often  alternate  at  irregular  intervals. 
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'  The  author  proceeds  to  trace  the  connexions  of  these  cavities  with 
■the  lymphatic  vessels  in  the  neighbourhood,  and  with  one  another : 
and  it  appears  from  his  researches,  that  the  lymph  of  the  hinder  ex- 
tremities, as  well  as  that  of  the  posterior  part  of  the  abdomen,  is  con- 
veyed by  means  of  these  hearts  into  the  trunk  of  the  crural  veins. 
He  also  gives  a  description  of  the  posterior  part  of  the  venous  system 
of  the  frog^  noticing  particularly  the  large  transverse  anastomosis  be- 
tween the  sciatic  and  the  crural  veins,  which  joins  the  anterior  median 
vein  of  the  abdomen,  and  conducts  the  blood  partly  into  the  vena 
ports,  and  partly  into  the  renal  veins. 

Professor  Miiller  has  likewise  discovered  two  anterior  lymphatic 
hearts  in  the  frog  ;  a  discovery  to  which  he  was  led  by  some  obser- 
vations of  Dr.  Marshall  Hall,  who-  stated  that  he  had  seen  in  that 
animal  an  artery  pulsate  after  the  removal  of  the  heart.  These  ante- 
rior lymphatic  hearts  lie  on  each  side  upon  tlie  great  transverse  pro- 
cess of  the  third  vertebra,  immediately  under  the  posterior  end  of  the 
scapula,  and  they  are  nearly  as  large  as  the  posterior  hearts.  They 
receive  the  lymph  of  the  anterior  parts  of  the  body,  and  probably  also 
that  of  the  intestinal  canal,  in  order  to  transmit  it  into  contiguous 
veins,  which  pour  their  contents  into  the  jugular  vein.  The  author 
has  discovered  similar  organs  in  the  toad,  the  salamander,  and  the 
green  lizard  3  and  is  of  opinion  that  they  exist  in  all  the  amphibia. 

The  following  announcement  was  made  from  the  Chair  :— 

**  His  Royal  Highness  the  President  has  received  from  Professor 
Gauss  the  abstract  of  a  paper  read  by  him  at  the  meeting  of  the  Royal 
Society  at  Gottingen,  on  the  15th  of  December  last^  entitled  '  Inten- 
sitas  vis  magnetic(B  terrestris  ad  mensuram  absolutam  revocata.*  Mr. 
Gauss's  views  possessing  considerable  interest,  His  Royal  Highness 
is  desirous  that  they  should  be  made  known  to  the  Fellows  of  the 
Royal  Society  5  but  as  the  original  paper  will  not  be  printed  for  many 
months^  and  the  abstract  which  appeared  in  the  Gdttirtgische  gelehrte 
Anzeigen  is  in  a  language  not  generally  understood  in  this  coun- 
try. His  Royal  Highness  has  requested  your  Foreign  Secretary  to 
translate  it  3  and  I  am  commanded  to  desire  your  Secretary  to  read 
the  same  to  the  present  meeting. 

"  In  deviating  thus  far  from  the  usual  routine  of  the  business  of 
the  Royal  Society,  His  Royal  Highness  is  actuated  by  a  wish  to  pro- 
mote the  reciprocal  and  early  communication  of  new  and  important 
discoveries  and  views  in  science,  between  our  own  and  the  other  So- 
cieties of  Europe,  devoted,  like  this,  to  *  the  improvement  of  natural 
knowledge,* 

"Communications  of  this  nature,  however,  cannot  of  course  be 
admitted  into  your  Transactions  3  but  the  publication,  from  time  to 
time,  of  your  Proceedings,  affords  a  happy  means  of  giving  them 
general  circulation  3  and  thus  the  rapid  propagation  of  much  valuable 
information  will  be  effected,  which  otherwise,  if  not  absolutely  lost  to 
us,  would^  at  least,  long  remain  unknown  to  the  British  scientific 
public." 
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The  following  is  the  abstract  of  Professor  Gauss*s  Memoir :— - 

Of  the  three  elements  which  determine  the  manifestation  of  ter- 
restrial magnetism  in  a  given  place,  viz.  Declination,  Inclination,  and 
Intensity,  the  first  soonest  engaged  the  attention  of  philosophers,  the 
second  much  later,  and  the  third  has  only  at  a  very  recent  period 
become  an  object  of  investigation  and  experiment.  This  progressive 
interest  is  chiefly  to  be  accounted  for  by  the  circumstance,  that  while 
the  variation  of  the  compass  offered  the  greatest  interest,  as  applied 
to  the  purposes  of  navigation  and  geodesic  operations,  the  dip  was 
looked  upon  as  more  nearly  allied  to  it  than  was  the  intensity  of  ter- 
restrial magnetism.  To  the  natural  philosopher,  those  three  elements 
are  absolutely  of  the  same  import,  inasmuch  as  our  knowledge  of  the 
general  system  of  terrestrial  magnetism  will  ever  remain  imperfect, 
until  an  equal  share  of  attention  has  been  bestowed  on  its  separate 
branches. 

For  the  first  light  thrown  upon  this  subject  we  are  indebted  to  the 
Baron  Humboldt,  whose  attention  was  particularly  directed  to  it 
during  all  his  travels,  and  who  has  furnished  a  considerable  series  of 
observations,  from  which  the  gradual  increase  of  this  intensity,  from 
the  magnetic  equator  of  the  earth  towards  the  magnetic  poles,  has 
been  deduced.  Many  observers  have  since  followed  the  footsteps  of 
that  great  naturalist ;  and  almost  every  part  of  the  world  to  which,  in 
recent  times,  travellers  have  penetrated,  has  furnished  its  quota  of 
materials,  from  which  already  Hansteen  (to  whom  this  branch  of  phi- 
losophical inquiry  is  under  great  obligation)  has  been  enabled  to 
attempt  the  construction  of  an  iso-dynamical  chart. 

The  mode  adopted  in  all  these  observations  consists  in  disturbing  the 
equilibrium  of  one  and  the  same  magnetic  needle  in  places  the  compa- 
rative intensity  at  which  is  to  be  determined,  and  in  exactly  measuring 
the  duration  of  its  oscillations.  This  duration  is  indeed,  ccEteris  paribus^ 
dependent  on  the  magnitude  of  the  arc;  but  in  such  a  manner,  that 
however  small  the  arc  becomes,  it  still  approaches  a  determined  limit, 
loosely  called  the  duration,  and  to  which,  the  arc  of  oscillation  being 
known,  the  really  observed  duration  may  easily  be  reduced.  The  in- 
tensity of  terrestrial  magnetism  is  thus  inversely  proportional  to  the 
square  of  the  duration  of  oscillation  of  the  same  needle,  or  directly 
so  to  the  square  of  the  number  of  oscillations  in  a  given  time  -,  and 
the  result  relates  to  the  whole  force,  or  to  the  horizontal  portion  of  it, 
according  as  the  needle  has  been  caused  to  vibrate,  in  the  plane  of 
the  magnetic  meridian,  round  a  horizontal  axis,  or,  in  a  horizontal 
plane,  round  a  vertical  axis. 

It  is  evident  that  the  admissibility  of  this  method  entirely  rests  on 
the  assumption  of  the  unchanged  magnetic  state  of  the  needle  em- 
ployed. If  a  properly-magnetized  and  carefully-preserved  needle  of 
good  hardened  steel  be  made  use  of  for  the  experiments,  and  these 
do  not  take  up  too  long  a  space  of  time,  the  danger  to  be  apprehended 
from  such  alteration  may  not,  indeed,  be  considerable  ;  and  the  ob- 
server may  rest  the  more  satisfied  in  this  respect,  if,  on  returning  to  the 
first  place,  he  find  the  time  of  the  vibration  to  be  the  same ;  but  expe- 
rience teaches  ns  that  this  result  cannot  by  any  meakXi<&  \)^  cc\^\iS»i^^ 
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upon  3  neither  can  it  be  denied,  that  in  resorting  to  such  a  proof  we 
are  only  reasoning  in  a  circle.  It  was  known  indeed,  long  ago,  that 
both  the  declination  and  inclination  in  the  same  place  are  far  from 
being  invariable ;  that  both  of  them,  in  the  course  of  time,  undergo 
very  considerable  progressive  variations,  independently  of  those  pe- 
riodical ones  by  which  the  nicety  of  observation  is  affected  in  different 
seasons  and  parts  of  the  day.  It  is,  therefore,  no  matter  of  doubt 
that  the  intensity  of  terrestrial  magnetism  must  likewise  be  subject 
to  them  5  indeed,  the  periodical  diurnal  variations  are  clearly  per- 
ceptible in  delicate  observations.  Hence,  even  if,  after  a  considerable 
lapse  of  time,  the  same  time  of  vibration  is  again  observable  in  a 
given  place,  we  are  not,  on  that  account,  warranted  in  ascribing  this 
circumstance  to  anything  but  a  casual  compensation  of  the  variations 
which  the  intensity  of  the  magnetism  of  the  earth  in  that  place,  and 
the  magnetic  state  of  the  needle  itself,  may  have  experienced  during 
that  interval.  But  even  allowing  the  certainty  of  the  comparative 
method  to  be  only  diminished  to  a  certain  degree,  not  entirely  an- 
nulled, provided  too  long  a  space  of  time  do  not  intervene,  that  mode^ 
at  all  events,  becomes  entirely  useless  in  cases  where  it  is  required  to 
ascertain  what  changes  the  intensity  of  terrestrial  magnetic  force 
undergoes  in  a  given  place  during  a  very  long  interval.  This  ques- 
tion, of  considerable  interest  in  a  scientific  point  of  view,  roust,  there- 
fore, remain  unanswered  until  the  merely  comparative  method  shall 
be  superseded  by  one  which  reduces  the  intensity  of  terrestrial  mag^ 
netism  to  unities  perfectly  determined  and  manifest,  and  entirely 
independent  of  the  individual  nature  of  the  needles  employed  in  the 
experiments. 

It  is  not  difficult  to  lay  down  the  theoretical  principles  on  which 
such  an  independent  method  is  to  be  founded.  The  time  of  oscilla- 
tion of  a  given  needle  depends  on  three  quantities  ;  namely,  the  in- 
tensity of  the  terrestrial  magnetism,  the  static  momentum  of  the  free 
magnetism  in  the  needle,  and  the  momentum  of  the  inertia  of  this 
needle.  The  last  of  them  may  readily  be  ascertained  by  suitable 
methods  ;  and  thus,  from  the  observed  duration  of  the  oscillation,  is 
deduced,  not  the  quantity  of  the  intensity  of  the  terrestrial  magnetism, 
but  the  product  of  this  quantity  into  the  static  momentum  of  the  free 
magnetism  in  the  needle.  But  it  is  impossible  to  separate  these  two 
factors  from  one  another,  unless  observations  of  quite  a  different  kind 
be  superadded,  that  involve  a  different  combination  of  them  5  and 
this  end  is  attained  by  the  use  of  a  second  needle,  which,  in  order  to 
ascertain  the  ratio  of  these  forces,  is  subjected  both  to  the  influence 
of  the  magnetism  of  the  earth  and  to  that  of  the  first  needle.  These 
two  effects  do,  indeed,  partly  depend  on  the  magnetic  state  of  the 
second  needle;  but,  by  suitably  conducting  the  experiments,  the 
observer  may  eliminate  that  state,  inasmuch  as  the  ratio  of  both 
forces  becomes  the  more  independent  of  it,  the  greater  the  distance 
of  the  two  needles  from  one  another  is  assumed.  Here,  however,  it 
is  obviously  necessary,  at  the  same  time,  to  consider  the  position  re- 
lative to  the  magnetic  meridian,  of  the  magnetic  axes  of  both  needles, 
and  of  that  of  the  straight  line  connecting  their  centres,  as  also  the 
magnetic  state  of  th^  first  needle  -,  all  which  cannot  be  subjected  to 
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computation  unless  we  know  the  law  of  the  force  exerted  on  each 
other  by  two  elements  of  free  magnetism,  or,  in  other  words,  with 
which,  according  as  they  are  of  the  same  or  different  denominations, 
they  repel  or  attract  each  other.  Tobias  Mayer  had  already  conjec- 
tured this  law  to  be  the  same  with  that  of  general  gravitation,  i.  e.  that 
the  force  is  in  the  inverse  ratio  of  the  square  of  the  distance.  Coulomb 
and  Hansteen  have  endeavoured  experimentally  to  confirm  this  conjec- 
ture ;  and  the  fact  is  now  completely  established  by  the  experiments 
detailed  in  Professor  Gauss's  forthcoming  memoir.  This  law,  however, 
only  relates  to  the  elementary  effect ;  for  the  computation  of  the  total 
effect  of  a  magnetic  body  on  another,  as  soon  as  the  nature  of  .the 
distribution  of  free  magnetism  in  these  bodies  is  accurately  known , 
becomes  a  problem  purely  mathematical,  and  consequently  remains 
dependent  on  their  casual  individual  nature  3  but  the  greater  the 
distance,  the  less  the  influence  of  this  individuality  becomes  ;  and  if 
the  distance  be  very  great,  we  may,  cateris  paribus,  assiime  (as  indeed 
follows  from  the  above  principle,)  the  total  effect  tb  be  inversely  pro- 
portional to  the  cube  of  the  distance.  The  product  of  this  cube  into 
the  fraction  which  expresses  the  ratio  of  the  effect  of  the  first  needle, 
and  of  the  terrestrial  magnetism  on  the  second  needle,  will  therefore, 
as  the  distances  continually  increase,  tend  to  a  determined  limit.  A 
proper  combination  of  observations  at  several  judiciously  selected 
distances  will,  being  mathematically  treated^  make  us  acquainted  with 
that  limit,  from  which  may  be  deduced  the  ratio  of  those  two  quan- 
tities the  product  of  which  was  dertved  from  the  observed  times  of 
vibration.  The  combination  of  both  results  will  then  obviously  give 
those  two  quantities  themselves. 

The  experiments  for  comparing  the  effects  of  the  magnetism  of  the 
earth,  and  of  the  first  needle  on  the  second,  suspended  by  a  thread, 
may  be  conducted  in  two  different  ways  -,  inasmuch  as  the  latter  may 
be  observed  either  in  a  state  of  motion  or  of  rest.  The  former  is  best 
effected  by  placing  the  first  needle  in  the  magnetic  meridian  of  the 
second,  whereby  the  time  of  a  vibration  of  the  latter  is  either  increased 
or  diminished,  according  as  poles  of  the  same  or  of  different  names 
are  opposed  to  each  other.  The  comparison  of  the  time  of  vibration 
thus  changed,  with  that  occasioned  by  terrestrial  magnetism  alone, 
or  rather,  the  comparison  of  an  increased  with  a  diminished  one  (under 
opposite  directions  of  the  first  needle),  will  then  readily  lead  to  the 
ratio  sought.  The  second  mode  is  that  of  placing  the  first  needle  in  such 
a  manner  that  the  direction  of  its  influence  on  the  second  makes  an 
angle  with  the  magnetic  terrestrial  meridian  5  when  the  angle  of  de- 
viation from  the  meridian,  in  a  state  of  equilibrium,  will  equally  lead  to 
the  knowledge  of  the  ratio  sought.  And  here,  too,  it  i^  more  advan- 
tageous to  compare  with  each  other  two  opposite  deviations,  under  op- 
posite positions  of  the  first  needle.  The  most  advantageous  position 
of  this  needle  is  along  a  straight  line  drawn  through  the  middle  of  the 
second  and  perpendicular  to  the  magnetic  meridian.  The  first  mode 
agrees  upon  the  whole  with  that  proposed  some  years  ago  by  Poisson  ; 
but  the  experiments,  as  far  as  we  have  any  record  of  them,  made  by 
some  natural  philosophers  with  a  view  to  apply  that  mode,  have  either 
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entirely  failed,  or  their  results  can  at  best  be  considered  only  as  im- 
perfect approximations. 

Professor  Gauss^  who  has  made  frequent  trials  of  both  those  modes 
of  proceedings  is  satisfied  that  the  second  is,  on  many  accounts^  far 
preferable  to  the  first. 

The  real  difficulty  consists  in  this^  that  other  elements  depending 
on  the  individual  nature  of  the  needles,  enter,  as  well  as  the  value 
of  the  limit,  into  the  influences  observed.  That  effect  is  represented 
by  a  series  which  proceeds  by  the  negative  powers  of  the  distance, 
beginning  from  the  third ;  where,  however,  the  following  terms  be- 
come more  considerable  as  the  distance  is  smaller.  Now  those  follow- 
ing terms  are  to  be  eliminated  by  means  of  several  observations  ;  but 
a  slight  acquaintance  with  the  theory  of  elimination  easily  convinces 
us  that  unavoidable  errors  of  observation  will  never  fail  to  endanger 
the  exactness  of  the  results,  as  the  number  of  co-efficients  to  be  eli. 
minated  is  greater  ;  so  that  their  number  need  not  be  very  consider- 
able to  render  the  results  of  computation  entirely  useless.  No  pre- 
cision, therefore,  in  the  results  can  be  expected,  unless  such  consider- 
able distances  are  employed  as  will  make  the  series  rapidly  converge, 
and  a  few  terms  of  it  suffice.  But  in  this  case  the  effects  themselves 
are  too  small  to  be  determined  with  exactness  by  our  present  means 
of  observation  ;  and  thus  the  ill  success  of  the  experiments  hitherto 
made  is  readily  explained. 

However  easy,  therefore,  in  theory  the  methods  of  reducing  the 
intensity  of  terrestrial  magnetism  to  absolute  unities  may  appear,  yet 
their  application  will  ever  remain  precarious  until  magnetic  observa- 
tions have  attained  to  a  much  higher  degree  of  precision  than  they 
have  hitherto  possessed.  It  is  with  this  view  that  Professor  Gauss 
has  followed  up  several  ideas  long  ago  entertained  by  him  relative  to 
the  improvement  of  our  means  of  observing^  confidently  expecting 
that  magnetic  observations  will,  ere  long,  be  carried  to  a  degree  of 
perfection  nearly,  if  not  altogether,  equal  to  that  of  the  most  delicate 
astronomical  observations.  The  expectation  has  been  answered  by 
the  result.  Two  apparatus  fitted  up  in  the  observatory  of  Gottingen, 
and  which  have  been  employed  for  making  the  observations,  of  which 
several  are  given  in  his  memoir,  leave  nothing  to  desire  but  a  suitable 
locality  completely  secured  from  the  influence  of  iron  and  currents 
of  air. 

The  following  short  abstract  from  the  detailed  description  of  the 
two  apparatus  and  their  effect,  given  in  the  memoir  itself,  will  no 
doubt  be  acceptable  to  naturalists  interested  in  this  kind  of  research. 

Professor  Gauss  has  generally  employed  needles  (if  prismatic  bars 
of  such  strength  may  be  designated  by  that  name)  of  nearly  a  foot  in 
length,  weighing  each  about  one  pound.  They  are  suspended  by  an 
untwisted  thread  of  2^  feet  in  length,  composed  of  thirty-two  threads 
of  raw  silk,  and  thus  able  to  carry  even  double  that  weight  without 
breaking.  The  upper  end  of  the  thread  is  tortile,  and  the  degree  of 
torsion  is  measured  by  means  of  a  divided  circle.  To  the  south  or  the 
north  end  of  the  needle  (according  as  the  locality  renders  either  the 
one  or  the  other  more  convenient),  a  plane  mirror  id  fixed,  the  sur- 
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face  of  which^  by  means  of  two  adjusting  screws,  may  be  placed  per- 
pendicular to  tlie  axis  of  the  needle  ;  but  scrupulous  attention  need 
not  be  paid  to  this  adjustment^  as  any  deviation  may  most  exactly  be 
measured  by  the  observations  themselves,  and  taken  into  account  as 
errors  in  collimation.  The  needle  thus  balanced  is  enclosed  in  a 
wooden  cylindrical  box,  which^  besides  the  small  aperture  in  the  lid 
for  the  passage  of  the  thready  has  a  larger  one  in  the  bide,  which  is 
rather  higher  and  wider  than  the  mirror  already  mentioned. 

Opposite  to  the  mirror,  a  theodolite  is  placed,  the  vertical  axis  of 
which  is  in  the  same  magnetic  meridian  with  the  thread  of  suspension, 
and  at  a  distance  from  it  of  about  sixteen  Parisian  feet.  Th^  optical 
axis  of  the  telescope  is  placed  rather  higher  than  the  needle,  and  in- 
clined in  the  vertical  plane  of  the  magnetic  meridian,  so  as  to  be 
directed  towards  the  centre  of  the  mirror  on  the  needle. 

To  the  stand  of  the  theodolite  is  fixed  a  horizontal  scale  of  four  feet 
in  length,  divided  into  single  millimetres  :  it  makes  a  right  angle  with 
the  magnetic  meridian.  That  point  of  the  scale  which  is  situated  in  the 
same  vertical  plane  with  the  optical  axis  of  the  telescope,  and  which, 
for  the  sake  of  brevity,  may  be  denominated  the  zero  point,  is  marked 
out  by  a  fine  thread  of  gold  depending  from  the  middle  of  the  object- 
glass,  and  charged  with  a  weight.  The  scale  is  fixed  at  such  a  height 
that  the  image  of  a  portion  of  it  is  seen  in  the  mirror  through  the 
telescope,  the  eye-glass  of  which  is  adjusted  accordingly.  At  the 
opposite  side  from  the  needle,  in  the  same  vertical  plane,  and  at  a 
distance  from  the  telescope  equal  to  that  of  the  image,  a  mark  is  fixed, 
serving  every  instant  to  ascertain  the  unchanged  position  of  the  theo- 
dolite. 

It  is  obvious,  that  if  all  these  conditions  be  fulfilled,  the  image  of 
the  zero  point  on  the  scale  will  appear  exactly  on  the  optical  axis  of 
the  telescope,  and  that,  so  far  as  an  object  of  known  azimuth  is  visible 
at  the  pluce  of  the  theodolite,  we  may,  by  means  of  this  instrument, 
immediately  find  the  absolute  magnetic  declination.  If,  on  the  other 
hand,  those  conditions  are  only  partially  fulfilled,  then,  generally 
speaking,  the  image,  not  of  the  zero  point,  but  that  of  another  point 
of  the  scale,  will  appear  on  the  optical  axis  ;  and  if  the  horizontal 
distance  of  the  scale  from  the  mirror  have  been  measured  with  exact- 
ness, it  will  be  easy  to  reduce  the  amount  of  the  divisions  of  the  scale 
to  the  corresponding  angle,  and  thus  to  correct  the  result  first  obtain- 
ed. By  turning  the  needle  in  the  stirrup  (so  that  the  upper  surface 
becomes  the  lower),  the  amount  of  the  error  of  collimation  of  the 
mirror  may  be  ascertained  with  great  ease  and  precision.  In  both  the 
apparatus,  one  part  or  division  of  the  scale  is  equal  to  nearly  twenty- 
two  seconds  ;  an  interval  which  even  the  leiist  practised  eye  may 
easily  subdivide  into  ten  parts. 

By  this  mode  of  operating,  therefore,  the  direction  of  the  needle 
and  its  variations  are  determined  with  the  greatest  possible  precision. 
It  is  by  no  means  necessary  always  to  wait  till  it  is  at  rest ;  as  the  two 
elongations  to  the  right  and  the  left  may  be  observed  with  great  accu- 
racy, and  their  combination,  properly  managed,  will  indicate  the  cor- 
responding point  of  rest  with  equal  precision.    During  tVv^  ^tv\ft.Tcw<&\v- 
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dional  hours,  when  the  daily  variation  is  noost  rapid,  thi»  may  be  fol- 
lowed almost  from  one  minute  of  time  to  the  other. 

Of  equal  importance  is  this  mode  of  proceeding  for  observing  the 
duration  of  the  vibrations.  The  passage  of  the  vertical  thread  in  the 
telescope  before  a  fixed  point  of  the  scale  (properly  speaking,  the  re- 
verse is  the  case),  may,  even  if  the  whole  deviation  only  amount  to 
a  few  minutes,  be  observed  with  such  a  degree  of  precision  as  never  to 
leave  any  uncertainty  amounting  to  the  tenth  of  a  second  in  time.  The 
considerable  duration  of  a  vibration  (about  14  seconds  in  the  most  in- 
tensely magnetized  needles),  and  the  slow  degrees  by  which  the  arc 
decreases,  are  productive  of  other  important  advantages  :  only  a  few 
vibrations  are  required  to  enable  us  to  determine  the  time  of  one  vi- 
bration with  such  accuracy,  that,  though  the  needle  be  left  to  itself 
for  one  or  even  several  hours,  no  doubt  will  remain  on  the  mind  of 
the  observer  as  to  the  number  of  oscillations  performed  during  the 
interval  of  his  absence.  We  may  commence  with  vibrations  so  small 
(such,  for  instance,  as  those  with  which  we  generally  leave  ofi*,)  that 
the  reduction  to  infinitely  small  vibrations  becomes  almost  impercep- 
tible ;  and  yet,  after  an  interval  of  six  and  more  hours,  the  vibrations 
are  still  found  sufficiently  great  to  admit  of  having  their  beginnings 
observed  with  all  requisite  precision. 

In  cases  where  anomalies  still  appear  in  the  observations  (which, 
however  will  prove  so  trifling,  that  with  the  common  means  they 
would  have  been  altogether  imperceptible,)  they  are  solely  to  be 
ascribed  to  the  current  of  air  which,  in  the  locality  where  the  experi- 
ments were  made,  could  not  be  altogether  avoided.  To  remedy  this 
inconvenience  the  aperture  of  the  box  might  be  closed  by  a  plane 
glass  ;  but  none  perfectly  true  was  within  the  author*s  reach,  neither 
could  it  have  been  made  use  of  without  an  inconvenient  loss  of  light. 

To  the  enumerated  advantages  of  this  method  another  may  be 
added,  which  is,  that  the  observer  constantly  remains  at  a  great  di- 
stance from  the  needle,  while  in  the  old  mode  of  proceeding  his 
proximity  to  it  was  unavoidable  3  so  that,  even  if  enclosed  in  a  glazed 
case,  it  was  exposed  to  the  disturbing  influence  which  might  be  ex- 
erted upon  it  by  the  warmth  of  the  body,  or  that  of  the  lamp,  by  ihe 
iron  or  even  the  brass  which  the  experimenter  might  happen  to  carry 
about  him. 

The  advantages  of  stout  heavy  needles  over  those  of  diminutive 
size,  which  have  been  made  use  of  for  most  magnetical  observations, 
particularly  those  relating  to  the  time  of  vibration,  are  dwelt  upon 
by  Professor  Gauss  ;  he  has  since  successfully  employed  one  weigh- 
ing upwards  of  two  pounds,  and  expresses  his  conviction,  that  if  needles 
of  from  four  to  six  pounds  in  weight  were  used,  on  which  slight  cur- 
rents of  air  would  cease  to  exert  any  perceptible  influence,  magnetic 
observations  might  attain  an  exactness  and  precision  unsurpassed  by 
the  most  delicate  astronomical  observations.  Much  stronger  threads 
would  indeed  be  required  for  suspension,  the  torsion  of  which  would 
produce  greater  reaction ;  but  whatever  the  strength  of  the  thread 
may  be,  the  force  of  torsion  must  always,  and  may  without  any  diffi* 
culty,  be  taken  into  account  with  the  greatest  exactness. 
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.  The  two  ap[>aratu8  may  likewise  be  made  usie  of  for  another  pur- 
pose  J  which,  though  not  immediately  connected  with  the  principal 
subject  of  the  memoir,  may  still  be  adverted  to  in  this  place.  They 
are  the  most  sensible  and  convenient  galvanometers  both  for  the 
strongest  and  we;ikest  energies  of  the  galvanic  current.  To  measure 
the  strongest,  it  is  only  required  to  bring  the  conducting  wire  single, 
and  at  a  considerable  distance  (at  least  several  feet)^  into  the  magne- 
tic meridian  below  or  above  the  needle  5  for  very  weak  energies  a 
multiplier  is  wound  round  the  box  containing  the  needle.  Some  of 
the  experiments  were  made  with  a  multiplier  of  68  circumvolutions, 
producing  a  length  of  wire  equal  to  300  feet.  No  pair  of  large  plates 
is  requisite:  a  pair  of  small  buttons,  or  even  simply  the  ends  of  two 
different  metallic  wires  dipped  in  acidulated  water,  produce  a  car- 
rent  indicated  by  the  movement  of  the  image  along  many  hundred 
parts  of  the  scale  ;  but  on  using  a  pair  of  plates  of  very  moderate  di« 
mensions,  the  image  of  the  whole  scale,  as  soon  as  the  circuit  is  com- 
pleted, is  seen  rapidly  to  dart  through  the  field  of  vision  of  the  tele- 
scope, it  is  obvious  that  by  this  method  the  measurement  of  galvanic 
forces  may  be  conducted  with  a  degree  of  ease  and  precision  unattain- 
able by  the  hitherto  employed  laborious  modes  by  means  of  observed 
times  of  vibration  ;  and  it  is  literally  true  that  by  it  we  are  enabled  to 
follow  from  second  to  second  the  gradual  deci^ase  of  the  intensity  of 
a  galvanic  current,  which,  it  is  well  known,  is  more  rapid  in  the  be- 
ginning. If,  in  addition,  instead  of  the  single,  a  double  (astatic) 
needle  is  used,  no  degree  of  electro-magnetic  energy  will  be  found 
too  small  to  admit  of  being  still  measured  with  the  utmost  precision. 
Here,  therefore,  a  wide  field  is  opened  to  the  naturalist  for  most  in- 
teresting investigation. 

Not  a  small  portion  of  this  unpublished  memoir  of  Prof.  Gauss  is 
taken  up  by  the  developement  of  the  mathematical  theory  3  and  also  by 
various  methods  peculiar  to  the  author,  such  as  the  determination  of 
the  momentum  of  inertia  of  the  vibrating  needle,  independently  of  the 
assumption  of  a  regular  figure  -,  by  his  experiments  with  a  view  to  esta- 
blish the  above-mentioned  fundamental  law  for  the  magnetic  effects ; 
and,  finally,  by  the  details  of  the  experiments  to  determine  the  value 
of  the  intensity  of  terrestrial  magnetism,  of  which  last  the  following 
may  be  given  as  the  results,  as  far  as  they  relate  to  the  intensity  of 
the  horizontal  part  of  that  force. 

1.  May  21    17820 

II.  May  24   17694 

III.  June  4     1  7713 

IV.  June  24— 28  ..  17625 
V.  July  23,  24     ..  17826 

VI.  July  25,  26    ..  17845 

VII.  Sept.  9    17764 

VIII.  Sept.  18 17821 

IX.  Sept.  27 17965 

X.  Oct.  15    17860 

For  unitiesi  the  millimetre,  the  milligramme,  and  the  second  in  time 
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have  been  adopted.  The  manner  in  which  the  measurement  of  the  in- 
tensity has  been  determined  by  them  cannot  here  be  specified  :  the 
numbers,  however,  remain  the  same,  provided  the  unity  of  space,  and 
that  of  weight  (properly  peaking,  unity  of  masses) ,  are  changed  in  the 
same  proportion.  These  experiments  vary  partly  with  regard  to  the 
greater  or  less  degree  of  care  with  which  they  were  conducted,  partly 
with  regard  to  the  places  in  which  they  were  made^  and  to  the  needles 
employed. 

The  experiments  VII,  VIII,  IX,  were  in  every  respect  performed 
with  all  the  precision  which  the  apparatus  in  the  present  state  admits 
of^  and  the  distances  were  measured  with  microscopic  exactness.  In 
experiments  IV,  V,  VI,  X,  some  operations  have  been  performed 
with  rather  less  care  3  and  the  three  first  experiments  are  still  less 
perfect  in  this  respect. 

The  needles  employed  in  the  first  eight  experiments  were  not  in- 
deed the  same,  but  they  were  nearly  alike  in  size  and  weight  (the 
latter  between  400  and  440  grammes) ;  the  principal  needle  in  ex- 
periment X.  weighs  1062  grammes  j  experiment  iX.  on  the  other 
hand  is  made,  with  a  much  smaller  needle  (weight  .55  grammes), 
merely  for  the  sake  of  ascertaining  the  degree  of  precision,  which,  all 
other  precautionary  means  being  alike,  may  be  attained  in  using  a 
needle  of  such  small  dimensions  :  the  result  of  this  experiment  is 
therefore  much  less  to  be  depended  upon. 

Experiments  VII.  to  X.  were  made  in  one  and  the  same  place  in 
the  observatory  -,  the  preceding  ones  in  other  places  in  the  same  ob- 
servatory^ and  in  apartments  of  the  author's  dwelling-house.  No  per- 
fectly pure  results  therefore  could  be  derived  from  these  latter  expe- 
riments, inasmuch  as  the  iron  in  those  localities,  and  particularly  in 
the  observatory,  becoming  itself  magnetic  by  the  magnetism  of  the 
earth,  would  necessarily  react  upon  the  needle,  and  confound  its  in-' 
fluence  with  that  of  the  terrestrial  magnetism.  Such  places,  indeed, 
were  uniformly  chosen  in  which  neither  fixed  nor  moveable  masses 
of  iron  were  near ;  nevertheless,  even  the  more  distant  ones  may 
not  have  been  altogether  without  their  efifect  upon  the  operations. 
However,  on  casting  a  look  over  the  different  results,  it  appears  pro- 
bable, that  in  no  one  of  those  localities,  the  modification  of  the  ter- 
restrial magnetism  produced  by  extraneous  influence  exceeds  the 
hundredth  part  of  the  whole.  But  results  commensurate  to  the  pre** 
cision  belonging  to  this  mode  can  only  be  expected  in  a  locality  en- 
tirely free  from  the  influence  of  iron. 

In  order  to  obtain  the  intensity  of  the  whole  force  of  the  terrestrial 
magnetism,  the  numbers  found  are  to  be  multiplied  by  the  secant  of 
the  mclination.  Mr.  Gauss  intends  at  a  future  period  also  to  treat  this 
element  according  to  peculiar  methods;  in  the  mean  time  he  merely, 
mentions  that  on  June  the  23rd  he  has  found  68°  22'  52"  with  the 
inclinatorium  of  the  University  collection  of  instruments.7--a^  result 
which,  as  the  observation,  was  made  in  the  observatpry,'apa  tfiere%re!«^ 
not  without  the  reach  of  local  interference^  may  ppJteil?ly  fecjiiire.  1(0,'^ 
be  rectified  by  other  observcitions.  ^^.  ai-..    m.  .  . 
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February  21,  1833. 
FRANCIS  DAILY,  Esq.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled,  '^  On  the  Influence  of  the  Sun's  Rays 
on  the  Oscillations  of  the  Magnetic  Needle.*'  By  William  Snow 
Harris,  Esq.  F.R.S.  In  a  letter  addressed  to  Samuel  Hunter  Chris- 
tie, Esq.  M.A.  F.R.S. 

The  apparatus  employed  by  the  author  in  the  inquiries  of  which  he 
gives  the  results  in  the  present  paper,  is  very  similar  to  that  he  has 
already  described  in  his  former  communications  to  the  Royal  Society. 
It  allowed  of  his  carrying  on  a  long  series  of  experiments  with  freely 
suspended  magnets,  oscillating  in  a  medium  either  rare  or  dense,  and 
either  in  the  sunshine  or  in  the  shade.  The  source  of  error  incident 
to  experiments  in  sunshine,  made  under  an  air-tight  receiver,  arise 
from  the  increased  temperature,  producing,  both  in  the  rare  and  in 
the  dense  medium,  an  irregular  expansion,  and  a  constant  circulation 
of  currents  of  air,  which  interfere  with  the  equable  movements  of  the 
bar — a  condensation  of  vapour  on  the  interior  of  the  receiver — an 
expansion  of  the  bar  itself,  by  which  its  length,  as  a  pendulum,  be- 
comes changed — and,  lastly,  a  derangement  of  the  original  magnetic 
state  of  the  bar.  These  disturbing  causes  he  endeavoured  to  avoid  by 
observing  the  oscillations,  first  in  the  shade,  under  a  close  receiver, 
and  next  when  a  beam  of  sunshine  was  thrown  into  the  receiver  by 
means  of  a  plane  mirror  3  in  which  case  the  heat  was  inconsiderable. 
When  the  bar  had  been  allowed  to  return  to  its  former  temperature, 
similar  experiments  were  repeated,  after  exhausting  the  receiver. 
The  results  of  a  series  of  experiments  conducted  in  this  manner  are 
given  in  several  tables  :  and  the  author  concludes  from  them  that  the 
influence  of  the  solar  rays  on  a  magnetic  bar,  oscillating  in  air,  is  to 
increase  its  apparent  rate  of  oscillation  5  while  in  vacuo,  that  rate  is 
diminished. 

The  author  seeks  for  an  explanation  of  these  phenomena  in  certain 
changes  effected  in  the  surrounding  medium.  Comparative  experi- 
ments were  instituted  on  a  bar  of  copper  of  the  same  dimensions  as 
the  magnetic  bar  employed  in  the  former  series.  The  author  con- 
cludes from  these  inquiries,  that  the  phenomena  in  question  are  in- 
dependent both  of  the  magnetic  state  of  the  bar,  and  also  of  the  in- 
fluence of  solar  light.  He  tried  the  effect  of  exposure  of  the  bar  to 
the  intense  light  evolved  by  lime,  acted  upon  by  the  influence  of  the 
oxy-hydrogen  blowpipe  -,  but  with  the  same  negative  result. 
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An  Appendix  lo  l!ie  prt'cfJini^  paper  iviis  iilso  read,  ciitiLleil,  ','  Re- 
InfllMrtlS  tih  Mr.  Sndw  Harris's  (.'ommunicitiion,"  ljy  S.  If,  Clirlstie,  Ksq. 
''M.A:'F;R-3'  ;  in  wliich  the  liittergtiitlemim.altlKuigli  lie  admits  ih'at 
Mr.  Harris's  expfcriments  mayexpUiin  suineof  thepbinoiiiciunibsej-ved 
%'Mf."CT*istie,  yet  hfe  does  not  consider  theni  os  conclusivf  a,:;QJnst 
I'th^'eWSlftiCe  of  the  magnetic  influence  of  (he  solar  rays,  and  poiiijs 
ii^i'SevWAlcircurasciinces  in  support  6f  that  opinion.  '  '  i  ■    '-^ 


■'■■;'■';'■■ ■  ■■■  ■     ■Frimiary28,;t834."':"'J"  !',y-''","'/,!,'")  g.j; 

r^^iHC/iSAMeAeD  BRUNEL,^luiq.,:Vicc*PmiUent,iRlM  (^ 

A  paper  was  teaid,  ehtftlei],  "A  Itelatfon  oVtne  case  of  llioinas 
Hardy  Kirman,  with  remarlci.oQ  £orpulence."  ByThomas  Joseph 
Pettigrew,  Esq.  F.R.S. 

llie  subject  of  this  coainmiiica^oa,  T.  H,  Kirman,  was  bom  at 
Barrow  Mill,  near  Barton'Upon-Hui)nt^er,,inl.incplns|iire,  on  t))&^8^h 
vf  April  'i82t.  His  father,  nho  is  a  millerj  is  of  middle  stature,  but 
inclined  to  corpulency;  his  mo'ther  tail  and  stout;  and  both  per- 
fectiy  healthy,  'i'heir  son  Thomiis  ivas  not  remarkable  at.lbe  tiflie  of 
hia  birth  for  any  peculiarity  either  in  size  or  strength,  \l^  tu^en- 
jtoyed  uniform  health,  excepting;  that  when  si\  years  old  he  fi;^cmi^ 
his  thigh,  and  was  in  conBequence  confined  for  liv^wsebs  lo  hjeu})^; 
on  rising  froin  which,  by  an  imprudent  exertion,  he  injurfid-f>iSMW> 
and  was  obliged  to  lie  upon  a  couch  for  five  or  sis  weej^s  iDnAi;^.  ,,4'' 
Vas  during  this  period  of  innctivity  that  he  was  first  oM^rvcc  u^ij^- 
c^ase'  much,  both  in  bulk  and  height.  This  increase  h^s  sinc.e^t^e^ 
'  progressive ;  and  especi^illy  rapid  during  the  liist  twelvf;  ijiyiitM. jff^t 
the  present  time,  at  which  lie  is  within  two  months. of  beip^,top(i[e 
vears  oltl,  he  measures  live  feet  one  inch  in  heiglit,,nn4.we)gnfi,f)j9e 
■Jmnd'red  And  nincty-eight  pounds.  He  meiisures  round  ,the..cb8(t 
'4fi|  inched,  roiind  the  ahdumen  44  inches,  round  tjie  pelf^s.^jl^' 
inches,'  ronnil  the  thigh  '2?  inche^  round  ,the  c^lf  of,  tlie  j^.|t^ 
Inches,  round  the  upper  arm  13  iqc lies,  round  the  fore '^Bi; A 
inches,  round  the  wrist  7  inches,  and  across  the  shoulden  \9,iitf^t^- 
The  fat  deposited,  is  of  firm  consistence,  and  th«  muscul^,/Ti^e,;s 
strongly  developed.  His  size  occasions  him  at  presept.but  ^itl^.jfi- 
convenience  j  his  appetite  and  sleep  are  moderate  j  his  haj>i;^,#wl 
sports  perfectly  juvenile;  and  there  is  no  appeariipce  of  puberty,  ^ijje 
has  a  brother  and  two  sisters,  who  are  all  fif  the.ordipiiry  heigl^t^^W 
slie.  '       '        '         .      i 

This  account  is  followed  by  remarks  on  the  subject  of  corpulency. 
The  author  observes,  that  this  habit  of  body  is  most  frequeatly., (opt 
with  in  marshy  districts,  and  has  an  apparent  relation  with  t^e-.t^Vi" 
midtty  of  the  climate.  It  is  much  more  prevalent  in  England,  thpi^in 
Fratice  or  tlie  South  of  Europe,  ft  may  often  be  ti'.aeed  to  he;re|it;ijy 
■predisposltiQii,  and  is  ptomoied  fav  trno^nillity  ui>d  cheerfjilinesij^gf 
mind,  hnd  etfuabililv  of  temper,  by  full  living,  the  u!^q,.of,,ferp«Ry^l 
liquors,  and  of  certain  articles  of  diet,cpntf«tii(tg,,^cti^.,'pfiy^iiB 
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'  matter,  and  ako.by  inaction  of  bpdy,  whethefi  t];v?..i^suH  w  iv^f^l 
ipdojehce,  or>  as  was  originally  the;  ca^e  ia  iih^ipri^sent  instance|/ot* 
necessary  confinement..  .  ,....,.      i   .!/" 

Various  other  circumstances  are  enumerated  by  the  avtfiortAs/d- 
ybufing  the  accumulation  of  fat;  and  various  expedient  p«9H^ed,put 
for  obviating  this  morbid  tendency,  founded  on  the  principle, pC^jdi- 
minishing  the  supply  of  nutriment,  of  increasing  the  tone  of  the  sy- 
stem, and  stimulating  it  to  greater  activity. 

The  reading  of  a  paper,  entitled,  "  Experimental  Determination  of 
the  Laws  of  Magneto-electric  Induction  in  different  masses  of  the 
«ame  Metal,  and  of  its  Intensity  in  different  Metals,*'  by  tSainMel 
Hunter  Christie,  Esq.  M.A.  F.R.S.,  was  commenced. 


i  March  7,  1833. 

JOHN  WILLIAM  LUBBOCK,  Esq.  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

The  reading  of  Mr.  Christie's  paper  was  resumed  and  concluded. 

'  Mr.  Faraday,  in  his  valuable  papers  entitled  "  Experimental  Re- 
a^ea^ches  in  Electricity,"  has  advanced  the  proposition,  that  ".  when 
metals  of  different  kinds  are  equally  subject,  in  every  circumstance, 
to  magneto-electric  induction,  they  exhibit  exactly  equal  powers  with 
respect  to  the  currents  which  either  are  formed  or  tend  to  form  in 
them  \*  and  "that  the  same  is  probably  the  case  in  all  other  sub- 
stances." The  author  not  being  satisfied  with  the  conclusiveness  of 
the  experiments  adduced  in  support  of  this  proposition, — -in  order '^ 
determine  its  correctness,  subjected  different  metals  directly  to  the 
s^me  degree  of  magneto-electric  excitation,  in  such  a  manner,  that 
the  currents  excited  in  them  should  be  in  opposite  directions  (as 
was  the  case  in  Mr.  Faraday's  experiment),  and  also  that  the*se 
opposing  currents  should  have  the  same  facility  of  transmission :  ko 
that  the  difference  of  their  intensities,  if  any  existed,  might  admit 
of  measurement.  He  then  minutely  describes  the  apparatus  he  con- 
trittd  with  this  view,  and  which  consisted  of  helices  of  copper  and  oi 
iron  wire;  covered  with  silk,  each  making  sixty-five  turns,  but  in  op- 
p^itie  directions,  and  crossing  each  other  alternately,  and  surround- 
irig  a  cylinder  of  soft  iron,  which  was  rendered  magnetic  by  the  appli- 
cation of  the  large  magnet  belonging  to  the  Royal  Society,  which  the 
Council  had  placed  at  his  disposal  while  engaged  in  these  researches. 
The  rfeJirtt  of  the  experiment  showed  that  the  force  of  the  currents 
IWJmf  thertdpper  helix  considerably  exceeded  that  from  the  iron  helix, 
and  aippeared  to  be  even  more  than  double.  By  a  modification  of  the 
ap^rattn^,  he  found  that  the  intensities  of  the  currents  in  thc^  two 
"^'^  tvere  very' accurately  proportional  to  their  conducting  powers ; 
ielndTr^tiicie'the  uniformity  of  the  results  obtained  by  Mr.  Faraday  is 
W^iiyiexpUcable; 

''"^^i^txt  dbjiect  6f  Mr.  Christie  was  to  determine  the  order  of  l\Nfc 
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relative  intensities  and  conducting  power  of  several  of  tlie  metals  : 
but  previously  to  engaging  in  this  inquiry,  be  made  a  series  of  expe- 
riments, with  a  view  of  determining  the  law  of  intensities  as  depend- 
ing upon  the  length  and  diameter  of  the  wire  through  which  the  cur- 
rent is  transmitted.  For  this  purpose  it  was  necessary  to  devise  means 
of  making  and  breaking  the  contact  in  as  invariable  a  manner  as  pos- 
sible. This  he  accomplished  by  letting  the  same  weight  fall  from  a 
constant  height  when  the  contact  was  to  be  broken,  and  suddenly  re- 
lieving the  cylinder  of  the  tension  caused  by  the  same  weight  when 
the  contact  was  to  be  formed.  He  ascertained  that  portions  of  wire 
connected  with  the  one  which  formed  the  circuity  but  not  included  in 
the  circuit  itself,  had  scarcely  any  influence  on  the  intensity  of  the 
current.  He  then  enters  into  various  theoretical  investigations  as  to 
the  mode  of  deducing  the  absolute  intensities  of  the  currents  in  this 
mode  of  experimenting. 

By  comparing  the  intensity  of  the  electricity  in  wires  of  one  metal 
with  that  in  wires  of  each  of  the  others,  by  means  of  the  arrangement 
described  in  the  beginning  of  the  paper,  and  taking  a  mean  of  the 
results,  he  found  the  relative  intensities  in  the  following  metals  to  be, 
silver  1520,  gold  1  lOG,  copper  1000,  zinc  522,  tin  253,  platinum  240, 
iron  223,  and  lead  1 24.  The  author  compared  these  results  with 
those  obtained  by  Davy,  Becquerel,  Professor  Gumming,  and  Mr. 
Harris,  and  states  what  he  considers  mavhave  been  the  causes  of  the 
differences. 

The  second  object  of  the  author's  inquiry  relates  to  the  law  of  va- 
riation of  the  intensity  of  the  electricity  excited  in  wires  of  different 
diameters  :  for  determining  which  he  compares  the  effects  of  three 
different  wires  of  which  the  diameters  were  in  the  proportion  of  4,  2, 
and  1 .  The  results  occupy  several  tables :  and  the  deduction  from 
them,  with  regard  to  the  law  in  question,  is,  that  the  intensity  varies 
nearly  as  the  square  of  the  diameter :  but  several  causes  contribute 
to  interfere  with  the  accuracy  of  thin  determination,  and  to  exhibit 
the  power  as  a  mean  of  1  *844  instead  of  2  -,  the  principal  of  which  is 
the  action  of  the  coils  upon  each  other. 

By  other  methods,  in  which  two  wires  of  different  lengths  and  dia- 
meters are  placed  so  as  to  oppose  each  other  in  their  efl'ects,  the  ac- 
curacy of  the  conclusion  that  this  power  is  the  square,  was  satisfac- 
torily eHtablished.  Hence  he  arrives  at  the  general  conclusion,  that 
the  intensity  or  conducting  power  varies  as  the  mass  or  weight  di- 
rectly, and  as  the  square  of  the  length  inversely. 

A  paper  was  then  read,  entitled,  "  Note  on  the  Tides."  By  John 
William  Lubbock,  Esq.  V.P.  and  Treasurer  of  the*  Royal  Society. 

This  communication  contains  some  interesting  results  which  Mr. 
Lubbock  has  obtained  from  observations  made  at  Plymouth,  Ports- 
mouth, and  Sheerness,  under  the  superintendence  of  the  Masters  at- 
tendant at  those  dockyards.  Mr.  Dessiou  has,  with  extraordinary 
perseverance,  just  completed  the  discussion  of  about  6000  additional 
observations  of  the  tides  at  the  London  Docks,  with  a  view  to  found 
on  a  more  certain  basis  the  corrections  of  the  moon's  parallax  and 
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declination.  The  results  which  he  has  obtained  are  utterly  irrecon- 
cilable with  the  theory  of  Bernoulli,  and  therefore  the  tables  com- 
puted upon  that  theory  roust  be  rejected  as  inaccurate. 

A  paper  was  also  read,  entitled,  '^  On  the  Nature  of  Sleep."  By 
A.  P.  W.  Philip,  M.D.  RR.S.L.&E. 

The  author  intends  the  present  paper  as  a  continuation  of  his  in- 
quiries into  the  relations  subsisting  between  the  nervous  and  muscu- 
lar systems,  which  form  the  subject  of  his  former  papers,  but  which 
would  be  incomplete  without  the  consideration  of  their  condition 
during  sleep.  With  this  view  he  proposes  to  determine  the  particular 
organs,  on  the  condition  of  which  this  peculiar  state  of  the  system 
depends ;  the  laws  *by  which  it  is  governed  ;  and  the  influence  it  has 
upon  other  parts  of  the  system.  The  necessity  of  intervals  of  repose 
applies  only  to  those  functions  which  are  the  medium  of  intercourse 
with  the  external  world,  and  which  are  not  directly  concerned  in  the 
maintenance  of  life.  The  organs  subservient  to  these  two  classes  of 
functions  may  be  viewed  as  in  a  great  degree  distinct  from  one  an- 
other. The  brain  and  spinal  marrow  constitute  alone  the  active  por- 
tions of  the  nervous  system.  The  law  of  excitement,  which  regulates 
the  parts  connected  with  the  sensorial  functions,  including  sensation, 
volition,  and  other  intellectual  operations,  and  the  actions  of  the  vo- 
luntary muscles,  is  uniform  excitement,  followed  by  a  proportional 
exhaustion  ;  which,  when  occurring  in  such  a  degree  as  to  suspend 
their  usual  functions,  constitutes  sleep  ;  all  degrees  of  exhaustion 
which  do  not  extend  beyond  the  parts  connected  with  the  sensorial 
functions  being  consistent  with  health.  On  the  other  hand,  the  law 
of  excitement  of  those  parts  of  the  brain  and  spinal  marrow  which  are 
associated  with  the  vital  ner>'es,  and  are  subservient  to  the  vital  func- 
tions, is  also  uniform  excitement ;  but  it  is  only  when  this  excitement 
is  excessive  that  it  is  followed  by  any  exhaustion ;  and  no  degree  of 
this  exhaustion  is  consistent  with  health.  The  law  of  excitement  of 
the  muscular  fibre,  with  which  both  the  vital  and  sensitive  parts  of  the 
brain  and  spinal  marrow  are  associated,  namely,  the  mascles  of  respi- 
ration, is  interrupted  excitement,  which,  like  the  excitement  of  the 
vital  parts  of  these  organs,  is,  only  when  excessive,  followed  by  any 
degree  of  exhaustion.  The  author  conceives  that  the  nature  of  the 
muscular  fibre  is  everywhere  the  same ;  the  apparent  differences  in 
the  nature  of  the  muscles  of  voluntary  and  involuntary  motion  de- 
pending on  the  differences  of  their  functions,  and  on  the  circumstances 
in  which  they  are  placed  :  and  he  concludes,  that,  during  sleep,  the 
vital,  partaking  in  no  degree  of  the  exiiaustion  of  the  sensitive  system, 
appears  to  do  so  simply  in  consequence  of  the  influence  of  the  latter 
on  the  function  of  respiration,  the  only  vital  function  in  which  these 
systems  co-operate. 

The  author  proceeds  to  make  some  observations  on  the  cause  of 
dreaming,  the  phenomena  of  which  he  conceives  to  be  a  natural  con. 
sequence  of  the  preceding  proposition.  In  ordinary  sleep,  the  sen- 
sitive parts  of  the  brain,  with  which  the  powers  of  the  mind  are  asso- 
ciated, are  not  in  a  state  of  such  complete  exhaustion  as  to  preclude 
theif  being  es^cited  by  slight  ^uses  of  irritation^  such  as  those  which. 
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accompany  the  intero^l  processes  ^ing  on  in  the  system.    Tbjp  ^ef^^, , 
soriuiii  is'the  more  sensible  to  the  impressions  madeby  the^e  iivternali. . 
causes,  inasmtfch  as  all  the  avenues  to  external  impressiona  are  closed^ 
an4  the  mind  is  deprived  of  the  control  it  exercises,  during  its  waking 
hours,  oyer  the  train  of  its  thoughts,  by  the  help  of  the  perceptions 
derived  from  the  senses,  and  the  employment  of  words  for  detaluing , 
its  ideas;  and  rendering  them  objects  of  steady  attention^  and  subjects, 
of  comparison. 


March  14>  1833. 


ri      .  >. 


The  Pev.  WILLIAM  BUCKLAND,  D.D.,  Vice-President,  4n  the 

Chair. 

A  paper  was  read,  entitled,  "  On  the  Figures  obtained  by  strewing' 
Sand  on  Vibrating  Surfaces,  commonly  called  Acoustic  Figures."    By 
Charles  Wheatstone,  Esq.  Communicated  by  Michael  Faraday,  Esq. 
D.C.L.  F.R.S. 

The  author,  after  adverting  to  the  imperfect  notice  takea  by  .Galit'.  v 
leo  and  by  Hooke  of  the  phenomena  which  form  the  subject  of  this 
paper^  ascribes  to  Chladni  exclusively  the  merit  of  the  discovery  of 
the  symmetrical  figures  exhibited  by  plates  of  regular  form  \vheiv  - 
made  to  sound.     He  proposes  a  notation,. by  means  of  twonumbenr - 
separated  by  a  vertical  line,  for  expressing  the  figures  resulting' fnon 
the  vibrations  of  square  or  rectangular  plates.     He  gives  a  taibte  of  < 
the  relative  sounds  expressed  both  by  their  musical  names  and  by  th& 
number  of  their  vibrations,  of  all  the  modes  of  vibration  of  a  aqnare 
plate,  as  ascertained  by  the  experiments  of  ChladnL  .  He  then  pro-». 
ceeds  to  class  and  analyse  the  various  phenomena  observed  Btidec 
these  circumstances,  and  shows  that  all  the  6gures  of  these  vibrating 
surfaces  are  the  resultants  of  very  simple  modes  of  oscitlatioD,  occur* 
ring  isochronously,  and  superposed  upon  one  another  $  the  resultant^ 
figure  varying  with  the  component  modes  of  the  vibration,  the  iitHn<^i- ' 
ber  of  the  superpositions,  and  the  angles  at  which  they  kire«uperpose4.  •= 
In  the  present  paper,  which  forms  the  first  part  of  his  investigation, 
he  confines  himself  to  the  figures  of  square  and  ^  other  rectangulab 

plates.  ■.•..■■■n;-.'  .»i   ■ 

The  author  finds  that  the  principal  results  of  the  superpositioo.of<>  j 
two  similar  modes  of  vibration  are  the  following  : — first,  the  points 
where  the  quiescent  lines  of  each  figure  intersect  each  other  remain 
quiescent  points  in  the  resultant  figure ;  secondly,  the  quiescent  lines 
of  one  figure  are  obliterated,  when  superposed,,  by  th^  y'fyx^^vy  ()ar^s^ ,.  j 
of  the  other  5  thirdly,  new  quiescent  parts,  which  may  be  called  points 
of  compensation,  are  formed  whenever  the  vibraliotvs  <in  opposite  diwi 
rections  neutralize  each  other  5  and,  lastly,  at  other  points,  the  nior, 
Uon  is  as  the  sum  of  the  concurring,  or  the  differences  of  the  bpposing^ 
vibrations  at  these  points.    After  considering  various  modes  of  Din^iry.-/^' 
superposition,  the  author  examines  the  cases  of  four  co-existiffgj  su«  ^  [ 
perpositions.  •    "      '■.■.''"'?** 

When  the  vibrations  of  the  superposed  mod^s^re  uhequat  in'mteri'-* /'' 
sity,  there  is  formed  a  figure  interibedtate  ,betwe^d  the  ij^wfed't'Ve-',  ^' 


natw'Ki^ttV^cf 'reitiifff'nfir.  "' "'    '^'■'"    '     '••''''■  •^■' 

Iri'ttfth  bbtIM  of  transitions  there  nre  certain  points  nhitli  are  iri^' 
varBAAc'du^nffEill  the  changes:  these  arc  quiescent  points,  formed  . 
by  tM'hoda)  lines  of  one  figure  intersecting  those  of  tlie  oilier,  nnd 
the'ttrtTtrti  of  vibration,  where  Ihe  nia\inia  of  positive  or  negative 
vibritfdW^gre^  in  each  component  mode  of  vibration.  Tlie  points  of  '' 
compensation  are  fhimgeable.  Transitionn!  figures  appeiir  when'  tlie 
sides  of  the  plate  are  nearly,  but  not  exactly,  equal. 

The  author  next  considers  the  figures  qbuined  on  square  plates  of 
wood  and  other  substances,  having  different  degrees  of  elasticity  in 
differbnt'diiibctioM.  ■  He  condulie8ihisp(B-t'<irhfs'i(a'p*l-yy  urt-ic-''"^ 
count  of  some  optical  means  of  representing  the  figures  noticed  by 
Chladni.  .     ,        :  -a 


March  21,  1833.  ..■ 

WILtlAM  GEORGE  MATON,  M.D,,  Vice-President,  in  the  Chair'. 

A.  paper  was  read,  entitled,  "  An  Account  of  two  cases  of  inflam- 
matory Tumour  produced  by  m  deposit  of  the  Larva  bf  a  large  Fly 
(_(Bttru» kumanvs)  beneath  the  Cutis  in  the  Human  Subject;  accom-     - 
panied  with  Drawings  of  the  Larva."  By  John  Howabip,  Esq.  Com-  ■ ' 
muBtcated  by  Charles  Hatchett,  Esq.  F.'ll.S. 

The&rstofthaM  tivocaKesiBlhatofasoIdierstnttonedon  thebanlcs  ■' 
of  the  Mamwinn  river  in  Surinam,  who  had  a  large  boil  on  the  back, '' 
fraof'Whioh  a  maggot  was  pressed  out.  The  second  case,  which  oe-  '  ' 
curmA  at  Santa  Anna,  in  the  district  of  Maraqnita,  in  Columbia,  is  "  ' 
that  ^  a  carpenter,  who  had  for  some  months  a  large  boil  on  the  ' '' 
HcrotiiiB,' from  which  a  living  larW  was  extracted.  A  description  of-  '- 
this  larva,  drawn  up  by  Mr.  Curtis,  is  given  by  the  author,  together  '"; 
with!  a  drawing  of  the  specimen.  The  author  propottes  giving  to  iC  " 
the  uaaie  of  the  Qittriu  humamts,  '  "^ 

,  -.  I  .  ii! 

Ill*  reading  of  a  paper,  entitled,  "  Experimental  Researchee  in  '■ 
Electro -magnetism/'  by  the  Rev.  William  Ritchie,  LL.D.  F.R.S.  was  ''i 
codmenced.'  -■     ,■  .  ■      '  '  -■.-■.■{ 


,  ,,;!.,  MarehaS,  1S33.., 

Thtf  ftev.  JAJl^ES ,  CUMM^NG,  ;M.A.,  Vice-President,  in  the  Chnw, 
Thb  trading  of  I>iRitcble'9Jiaper  wBtreimnied  and  condadedi 


l%e  trading  of  LffiHitcnie's  paper  wBS'reimnien  and  cDnuadedi'  " 

Tfiis  com^uniijfi'tio^i^iji^iista^  of  'tfiTee  parts,    Iij.the  firstpart  tJK,, ., 
autlferJiliiJTO 't^^^  ^^(liig  galvanpfpeter,  in  vi'bicl).,thiej  j,', 

defl«tWsi&rp^^^r^j^y^p^'tj>,b9;',iB  fpe,  twigeiils .of  deflp:t^n^ |^^,,, 
fouriiie^on  talse  principres,  and  consequently  leads  to  crroneqiis^^r^^,' 

reckoned.    Hie  length  of  the  coil,  also,  being  genei«Ily  short,  occa- 
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wpB  another  serious  error,  as  the  theoretical  inveistigation  is  fbanded 
on  the  supposition  of  an  indefinite  length.  In  proof  of  the  inaccuraey 
of  the  indications  of  the  common  deflecting  galvanometer,  the  author 
took  two  elementary  batteries,  the  plates  of  one  beinj^  one  inch  square, 
and  those  of  the  other  two  inches.  The  tangents  of  the  deflections  of 
the^  needle  (proper  precautions  having  been  taken  for  the  equally  free 
passage  of  all  the  electricity  evolved  in  either  case,)  were  very  nelirty 
as  1  to  2^  though  it  is  obvious  that  the  real  quantities  of  voltaic 
electricity  were  as  1  to  4.  The  author's  torsion  galvanometer  gave 
the  degrees  of  torsion  nearly  as  1  to  4.  Other  experiments  M  to 
similar  conclusions. 

The  author  then  examines  the  laws  which  were  supposed  to  connect 
the  conducting  power  of  a  wire  for  electricity,  with  its  length  and 
diameter,  and  which,  according  to  Professors  Gumming  and  Barlow, 
varies  directly  as  the  diameter,  and  inversely  as  the  square  root  of 
the  length  5  but,  according  to  MM.  Becquerel  and  Pouillet,  directly 
as  the  square  of  the  diameter,  and  inversely  as  the  length.  He  points 
out  the  false  conclusions  of  M.  Becquerel,  and  that  he  has,  in  fact, 
deduced  the  value  of  two  unknown  quantities  from  one  equation;  and 
that  M.  Pouillet  bavins;  arrived  at  his  through  the  fallacious  indica- 
tions of  the  common  deflecting  galvanometer,  they  are  equally  erro- 
neous. The  author  then  shows  that  the  law  pointed  out  by  Gumming 
and  Barlow  is,  in  ordinary  cases,  nearest  the  truth ;  though,  under 
certain  circumstances,  the  limits  of  even  that  law  may  be  passed. 
Hence,  and  from  a  series  of  experiments  with  the  torsion  galvanome- 
ter, he  arrives  at  the  unexpected  conclusion,  that  there  is  no  deter- 
minate law  of  conduction,  either  for  the  length  or  diameter  of  the 
wire,  but  that  it  must  vary,  in  every  case,  with  the  size  of  the  plates, 
and  the  energy  of  the  acid  solution  used  in  exciting  them.  This  con- 
clusion the  author  shows  to  be  in  accordance  with  the  views  of  con- 
duction which  he  had  previously  published  ;  namely,  that  there  is  no 
actual  transfer  of  electricity,  but  that  all  the  phenomena  result  from 
the  definite  arrangement  of  the  electric  fluid  essentially  belonging  to 
the  conducting  wire. 

The  second  part  of  this  paper  relates  to  certain  properties  of  elec- 
tro-magnets. No  attempt  seems  to  have  been  hitherto  made  to  in- 
vestigate the  law  which  connects  the  lifting  power  of  electro- magnets 
with  their  length.  The  author  found,  by  experiments  with  two  soft 
iron  horse-shoe  electro-magnets,  to  each  of  which  the  same  short 
horse-shoe  lifter  was  adapted,  and  the  circuit  of  one  four  times  that 
of  the  other,  that  their  lifting  powers  were  nearly  inversely  as  the 
square  root  of  their  lengths.  By  increasing  the  strength  of  the  battery 
with  which  they  were  connected,  their  lifting  powers  approached  more 
nearly  to  a  ratio  of  equality  3  by  diminishing  it,  the  ratio  increased  in 
favour  of  the  shorter  magnet.  Hence  the  law  in  this  case  seems  to 
be  as  indefinite  as  in  that  of  common  electric  induction,  and  the  re- 
lation of  the  powers  to  vary  with  the  energy  of  the  inducing  voltaic 
influence.  By  another  experiment,  the  author  sIyows  that  au  that  is 
necessary  in  preparing  a  powerful  electro-magnet  is  simply' to  roll  a 
ribbon  of  copper  about  a  short  bar  of  soft  iron,  and  to  dse  a  shbtt  horse- 
shoe  lifter  of  soft  iron.  The  quality  of  the  irbn  haii  igreittinfloertce  on 
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the  power  of  an  electro* magnet ;  and  the  author  found  that  the  worst 
part  of  a  bar  of  the  worst  irou  he  could  procure  made  by  far  the  best. 
A  bar  electro- magnet,  four  feet  long,  which  scarcely  retained  any 
power  when  its  connexion  with  the  battery  was  broken^  on  being  re- 
connected with  it,  in  the  same  direction  as  before,  was  rapidly  con« 
verted  into  a  powerful  magnet;  but  after  being  removed,  and  its 
wires  now  connected  with  the  opposite  poles^  it  required  a  long  time 
tO: convert  it  into  a  magnet  of  much  inferior  power;  as  if  the  atoms 
of  electricity,  having  been  first  put  in  motion  in  one  direction,  are 
afterwards  more  easily  turned  in  that  direction  than  in  the  contrary. 
The  author  failed  in  his  attempts  to  make  a  permanent  horse-shoe 
magnet  of  tempered  steel  by  the  touch,  with  an  electro-magnet :  not 
the  slightest  trace  of  magnetism  was  communicated  to  the  steel ;  on 
the  contrary,  a  previously  magnetized  horse-shoe  magnet  had  its 
power  completely  destroyed  by  similar  means. 

Dr.  Ritchie  describes  a  method  of  making  an  electro-magnet  re- 
volve in  a  horizontal  direction  about  its  centre,  by  permanent  mag- 
nets properly  arranged.  This  method  consists  in  changing  the  poles 
of  the  soft  iron  magnet  the  moment  it  passes  the  pole  of  the  steel 
magnet,  so  that  attraction  is  almost  instantaneously  changed  into  re- 
pulsion, and  the  motion  rendered  continuous. 

In  the  third  part  the  author  describes  a  mode  of  obtaining  a  con- 
tinuous current  of  electricity  by  the  induction  of  common  magnets. 
Any  number  of  soft  iron  cylinders,  having  a  coil  of  copper  nbbon 
covered  with  thin  tape  wound  round  the  middle,  are  fixed  in  such  a 
manner  to  a  revolving  table,  that  they  can  be  brought  in  rapid  suc- 
cession opposite  to  the  poles  of  a  permanent  horse-shoe  magnet :  the 
soft  iron  cylinders  are  thus  converted  into  temporary  magnets.    The 
copper  ribbons  are  so  connected,  by  means  of  wires  soldered  to  their 
ends,  with  well  amalgamated  discs  beneath,  that  their  contact  with 
them  is  successively  made  and  broken,  as  often  as  the  soft  iron  cylin- 
ders pass  opposite  the  poles  of  the  permanent  magnet :  and  a  delicate 
galvanometer  is  made  to  form  part  of  the  circuit.   On  putting  the  re- 
volving table  into  rapid  motion,  an  electric  state  is  induced  on  the 
copper  ribbon,  and  consequently  on  the  continuous  circuit,  from  the 
moment  the  magnet  has  begun  to  act  on  it  till  it  has  acquired  its 
state  of  greatest  magnetic  power.    The  connexion  being  then  broken, 
by  the  wire  attached  to  the  end  of  the  copper  ribbon  leaving  the  amal- 
gamated disc  of  copper  beneath,  the  needle  would  return  to  its  former 
position  were  it  not  prevented  by  the  formation  of  a  new  current,  from 
the  next  cylinder  of  iron  coming  within  the  action  of  the  magnet ; 
and,  by  employing  a  greater  number  of  magnets,  the  developement  of 
the  fresh  current  may  be  effected  before  the  preceding  one  has  been 
broken  off,  and  the  needle  be  thus  made  to  show  a  steady  deflection. 
■._.  The  author  failed  in  all  his  attempts  to  effect  chemical  decompo- 
.,  siliion^  even,  of  the  most  easily  decomposable  compounds,  by  means  of 
.  ,  ttb«  nearly  constant  current  of  electricity  produced  by  his  present  ap- 
,  .  |]|f raius ;  and  previous  to  making  a  more  powerful  one,  he  wished  to 
::  [: ascertain  whether  water  be  a  conductor  of  electricity  thus  developed, 
•^^-^X'  i^t^.  For  this  purpose  a  film  of  hot  water,  of  more  than  fifty  square 
'."^  i^ff^f^f  was.niade^.to  form  part  of  the  circuit  of  the  magneto-electric 
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licat^ ^alvi<nMbff^^.<  '^  ti^afkhlj^ (tihb'appfiratiis  t^tA^'^iifiSf^,^fM' 
thd^Mlighte^  dM^Uoh  of  the  tie^le  wa^  petteptible:    >H«tii^>1f^^ 
]nrg;e  a  Htlrtee  ^'tiot  water  b(e  incapable  ef  ^eotiducting'ajt  iiiihihi^l^b^><*' 
tridtyai^tviHlldagitfirt^'lh^in^At  delicate  astatic  needfe,  th^g!i  tiK^'  '^ 
excitiifg'«tkuiie  m»  g^ffrcieftt  to  make  a' wire  revoWe  round  arttngrvelf '  '■ 
andiov^feoikic  thie  rem^tanoe'of  tfie  menjuty  thrdagfi  whi^hi<lt  14!^'^  ^^ 
dragjf^d/ it  would  require  arrenotm<du&  povveh>of  thl*  kind  tcr^cdiki'^- 
/><w»'wut«r;'  ^The  author,  therefore,  consider*  if  tialikelM  that ^itoiWi^'- 
city  Induced  by  magaets  wiH  ever  supply  the  placje  oftHefoltaits'^faM     ^ 
tery>m  •effecting  ohemtcal  decomposition;  aridhd  concludeaby'oliK'    - 
serving,  that  "as  noinvsrease  of  elect  ro-mngnetlc  power  i^  gained  bjf'* 
increuHiiig  the  decomposing  powers  of  a  battery,  ahd  afrftctfo^rr  and  re- '  '■• 
actiow  are  equal,  it  appeal  improbable  that  we  shall  ever  obtain  high 
decomposing  powers  by  any  increase  in  magneto-^lectrieindiictionw" 

A  paper  was  then  read,  entitled,  •*'  Notice  of  the  'Remains- of  the  ^ 
recent  Volcano  in  the  Mediterranean."  By  John  Davy,  M.D.  F.R:S.  ' 
Assistant  Inspector  of  Army  Hospitals.  '       • 

The  author  communicates  an  account  given  by  Captain  Swinbumei 
dated  the  24th  of  August,  of  a  dangerous  shoal,  in  latitude  37*^  9'  N:'    ' 
and  longitude  12^43'  £,  consisting  principally 'of  black  sand  cind 
stondSy  with  a  circular  patch  of  rock,  which  has  been  left  by  the'vo^*:  '•- 
cano  that  lately  appeared  in. the  Meditemmean;    Captain  Swinburne^  =    ' 
furme»faed  the  author  with  tw6  specimens  of  the  air  which*  was  ae^n  '  " 
rising  from  the  site  of  the  volcano,  in  small  silver  threadsof  btfbbksi' 
These  were  foand,  upon  examination  by  chemical  testsitid;  corisisi  bf'^  <^ 
between^  and  10  parts  of  oxygenous  to  79  or  80  df  azotic gasei.'     '^^ 

The  author  adduces  arguments  in  favour  of  the  sup|>osition  that  U>is  '  ' 
air  is  disengaged  from  sea  water  at  the  bottom  in  contact  with-the'  <<i 
loose  and  probably  hot  ashes  and  cinders  composing  the  shoal/  rathev  = 
thaathat  it  arises  from  the  extinct  volcano.  He  Is  also  disposed  to  .'' 
extend  this  theory  to  the  explanation  of  the  gases  disengaged  frotn  <'- 
hot  springs,  which  are  generally  found  to  consist  of  a  mixture  of  oxy-  -  ^ 
genoDS  and  aix>tic  gases,  the  former  being  in  less  proportion  thah  itr  ; 
atmospheric  air,  in  consequence  of  its  abstraction  by  oxidatin^-pi^-:.'! ' 
cesses  from  the  air  originally  contained  in  these  waters.-       '    '    "^  '^-^ ' 

,     ' .  .         i         ,  i-    >  I.-  .■■,i'ijj.(-fr 

The  Society  then  adjourned  over  the  Easter  vocation^  to  meet  again* -' 
on  the  18th  of  April.  «'    .     i.  .i  ..._•/. 

,■■'.■■       ■       r  .       " . .  >  •      '       '     *  *       '  • '  .      '•'.':  J  n^J 

r    ..  April  18,  1833u  ,■  '••!•'     '"    .  -•'-■.'•i  'i..J.i  iot 

"    .FRANCIS  BAn.y,;E?q.,ViceT;^resi^enV 

Tht>mas  Botfield,  Est).  ;*'Sif  Winia«i  Btrfrie'tt,  Kht.  K:C:M:y- MiflW'-^^^ 
F.  H.  Slmdwell  Cierke,  K.H. ;  RobeH  MAm  Diinda.^,Ksiq.  j  tji^'Rlivi'''^''' 
Augustus  Page  Saumlcrs,  M.A. ;  and  Thdrhad  StJ^jhWis  D^VidS,  Ej^ij;;  ^'"^ 
were  elected  Fellows  of  the  Society-  '•        '     '  '"  *'  '''  "<T'  ^^^' 

A psip^t ivas read, entitled,  ''On Ithph)Vet«^h^  in'ihJ^^t^thittl^HIlP^^-^ 
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and  jlJQthc^  eip{}lQ)r.edia  cfeteKmiyii^lb^lDirepliotl  atijdiinieiisityf^):^ 
Te^r^triiiLMAgQ^itUa^/*  .By  Samuel  (luQ«^.<^i^i6tie,  Eff^^^AJft^t.^^ -.ii 

T^e^;te4ious:natU'Te4if  the.  oWr^atioas  l))f  whioh^tiiAfflireciioil'^tMl^rL 
inteqtiltjy^rfQ^  i^he^  terre&trial  magnetic  force  ane^tlermiiiediy  H9tAiiheMnr^ii\ 
cerlpfitjyFa^l^ndiiig  the  results  when  Dbtai4i€d^;ba»!e;loiog.beenaAubp.<: 
jectfc^.r^giret  to  all  who  are  engagedin.  the  iiiviesfiigati0n  o^irthevphfr^  - 
noQi/^paipf,  texrestiiiftl  magnetkivij    Sensible^  of  this^  tha  auUBOi)'«7at-i)r,j 
ten t^l^.hoa  at)  different  tiroes  been  turned  to  the  uotqivOvemeiit  of.  i^iAli 
instifi^pic^ents. employed  for  tbeite  purposes ^  and  in  this  ccttrimumcQtioa     v 
he  prpi^oses  methods  by  ivyhich  he  considers  that  these  instruBKenla/j  i* 
mig^.bq  so.iippjroved  that  the  results  should  be  obtained  with.geealei: :  ' 
facilily  and  also  with  greater  certainty.    The  uncertainty  attending    - 
the  kesidts  obtaiped  with  the  dipping  needle>  as  at  present  constructs     ; 
ed,  ariaes  principally  from  the  two  sources,  friction  upon  the  axi^,  a&d 
the  Wf9^  of  coincidence  of  the  needle's  centre  of  gtaWty/ with. the>  axis   "< 
of  motion  5  the  latter  rendering  necessary  the  inversion  of  its  poles. 
The^autbor  suggetits  a  method  by  which  he  considers  chat,  probably; 
the  feietion  may  be  diminished  ;  but  he  bas>  principally  directed  has 
attention  to  obviate  the  necessity  of  the  inversion  of  the  poles. 

Ijn^ order tofeniave  the  practical  dii!iculty attending' the  adjustment 
of  the  centre  of  gravity  to  the  axis  of  motion,  an- operation  .in  which  > 
the  artist  rarely,  if  ever,  completely  succeeds,  the  author  proposes  to 
dispense  with  this  condition  -,  and  shows  how  the  dip  may  then  be 
determined,  without  the  necessity  of  inverting  the  poles  of  the  needle^ . 
the  position  of  its  centre  of  gravity  having  been  determined  previouslyt  .  > 
to  its  being  magnetized.    The  advantages  attending,  the  method  pro*-    ■ 
posed  by  the  author  are  not,  however,  restricted  to  the  detetoifiatioBu  V 
of  the  dip  with  greater  aocumcy  and  greater  facility  r-a  further  andt«<i 
still  greater  advantage  attending  the  use  of  a  dipping' needle  on  thei 
principle :  he  proposes^  is^  that  a  measure  of  the  teirestk'ial  magnetic 
intensity  will  be  obtained  by  the  same  observations  which  give  the-    .^ 
dip  ^ '  so  that»  by  this  means,  the  observations  usually  required  for  tliat     v 
purpose,  and  which  are  of  the  most  tedious  nature^  wlU  be  avoided*      ) 
To  e0'ect  both  these  objects  in  the  most  convenient  manner,  he  pro«-   r  i 
poset)  that  the  needle  should:  be  so  constructed  that  its  centreof  gi»«  '>.. 
vity  sliould  be  put  of  the  axis  of  motion,  in  aline  perpendicttlar  to  tlfuit  n ' 
axis  and  to  the  axis>of  the  neei^e.    Theiequisite  fin-mulsefordeter^*:  y. 
mining  the  dip  and  the  measure  of  the  terrestrial  intensity,  in  this 
case >aiuial8QiwJieii^  the  )(mntFe  ofigravity  «  in  «ny  other 'positionyare ' 
investigated  in  the  paper.   Mayer  had  previously  poiatcd  out  that  the 
dip  might  be  determined  by  means  of  a  needle  having  its  centre  of 
gravity  out  of  the  axis  of  motion,  and  had  given  the  formulae  requisite 
for  that  purpose.    His  object,  hoiv^ver,  doeS'DOt  appear  to  have  been 
the  same  as  our  author's, — the  avoiding  in  all  c^ses  that  source  of 
inaccuracy*,  the  inVersibn'df  the  J}61^^  Of' th'fe  tieedW,— but  simply  the 
deteyf^ifVRtioi^  of,  tjie  dipt,  whether  tbie,i^piUre-of  gravity  of  the  ne^lei 
were^^^fflfo  cQijinde  .wijbh  the; .peutre  of  motioo,  or  not :  the  deter-^. 
minaUjpt^  Qf,{i,nifasur^P.fi>h€j  terrestrial  inten^ty^^bysuqh  me^ms^^^do^s . 
not  appear  to  have  entered  into  his  contemplation*      .,   >    ;  .;.       ,; 

As  another  form  in  which  the  same  principles  might  be  advan- 
togeaMJ^#fipMp4*ithe  a^hpr  pr<?B9?P*Aai  ii^piQ^i^dtf^  similar  w,  all 
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respects^  should  be  placed  on  the  same  axis ;  and  points  out  how,  by 
means  of  such  a  compound  needle,  both  the  dip  and  intensity  might 
be  determined  by  independent  methods,  so  that  the  agreement  of  the 
results  would  afiford  a  test  of  the  accuracy  of  the  adjustments  and  of 
the  observations.  He  considers  that  the  knife-edge  support,  which 
has  recently  been  adapted  to  a  dipping  needle,  would  be  peculiarly 
applicable  to  a  needle  of  this  construction.  The  sensibility  of  such  a 
needle  would  be  much  greater  than  that  of  any  hitherto  constructed, 
and  the  utmost  delicacy  would  be  required  in  the  adjustments  ;  bnt 
if  the  needle  were  accurately  constructed,  and  due  care  were  taken  in 
the  magnetizing,  and  in  making  the  adjustments  and  observations, 
the  author  expects  that  the  dip  and  intensity  would  be  determined  to 
a  degree  of  certainty  hitherto  unattained. 

The  advantages  proposed  to  be  derived  from  the  use  of  a  dipping 
needle  oh  the  principle  described  in  this  paper,  are,  that  as  the  dip 
would  be  obtained  without  inversion  of  the  poles,  the  results  would 
be  less  liable  to  error  than  when  that  operation  is  necessary,  and  the 
observations  would  be  made  in  less  than  half  the  time  usually  re- 
quired ;  and  that  a  measure  of  the  intensity  of  terrestrial  magnetism 
would  be  obtained  from  the  same  observations  which  give  the  dip, 
the  intensity  of  the  force  being  thus  always  determined  by  means  of 
the  same  needle^  and  at  the  same  instant  as  its  direction. 


April  25,  1833. 
MARK  ISAMBARD  BRUNEL,  Esq.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled,  *'  An  Account  of  an  extraordinary  lu- 
minous appearance  in  the  Heavens,  seen  at  Athboy  in  Ireland,  on  the 
21st  of  March,  1833."  By  the  Right  Honourable  the  Earl  of  Darn- 
ley.     Communicated  by  John  George  Children,  Esq.  Sec.  R.S. 

The  noble  author*s  house  is  situated  in  lat.  53°  37'  N.,  long. 
6°  54'  W.  On  the  evening  of  the  21st  of  March  last,  at  9  p.m.,  a 
stream  of  luminous  matter,  reaching  from  the  eastern  to  the  western 
horizon,  which  it  entered  to  the  north  of  the  constellation  of  Orion, 
was  observed  passing  about  midway  between  the  Great  Bear  and 
Arcturus,  and  directly  over  the  two  principal  stars  of  Gemini.  The 
phenomenon  was  not  accompanied  by  the  usual  fla<(hings  of  an 
Aurora,  but  appeared  to  flow,  when  attentively  observed,  in  a  rapid 
stream  from  east  to  west,  and  varying  in  intensity  in  its  course.  His 
Lordship  compares  it  to  the  stream  from  the  pipe  of  an  engine  played 
over  the  head  of  a  person  standing  under  it,  about  the  middle  of  its 
course. 

The  light  was  most  brilliant  at  the  eastern  extremity  of  the  arch, 
where  it  was  about  \°  wide,  gradually  increasing  in  width  and  di- 
minishing in  intensity  as  it  approached  the  western  extremity,  where 
it  may  have  occupied  aboi^t  .5°  or  6°.  Stars  of  the  second  and  third 
magnitudes  were  distinctly  visible  through  the  arch,  at  least  fronithe 
meridian  to  the  western  horizon  5  and  though  not  apparently  at  a 
great  elevation,  light  clouds  ^casionally  seemed  to  pass  between  it 
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and  the  observer^  obscuring  its  light.  During  twenty  minutes  that 
Lord  Darnley  observed  the  phenomenon^  it  seemed  to  proceed  through 
its  whole  extent  from  north  to  south,  its  edges,  which^  when  first  ob- 
served, extended  equally  on  either  side  of  Castor  and  Pollux,  having 
in  that  time  entirely  left  the  most  northern  of  those  stars.  It  had 
wholly  disappeared  before  ten  o'clock. 

..  Lord  Darnley  did  not  see  the  beginning  of  the  phenomenon  ;  but 
was  informed  that  it  appeared  at  first  like  the  moon  rising,  and  gra* 
dually  extended  from  the  eastern  to  the  opposite  horizon.  The  re^ 
flection  thrown  on  the  earth  was  faint :  the  degree  and  colour  of  the 
l^ht  may  be  compared  to  that  of  a  comet ;  of  greater  brilliancy,  how* 
ever,  than  any  that  has  appeared  in  this  century. 

In  a  postscript,  His  Lordship  states,  that  precisely  the  same  ap- 
pearance was  observed  at  Castlereah,  distant  sixty  miles  }  and,  ac- 
cording to  a  Carlisle  paper,  somewhere  in  the  North  of  England  ; 
the  time  of  appearance  in  both  cases  corresponding  very  nearly  with 
that  of  his  own  observation. 

A  paper  was  also  read,  entitled,  *'  On  the  Magnetic  Power  of  Soft 
Iron«  *  By  Mr.  Francis  Watkins.  Communicated  by  Michael  Fara- 
day, Esq.  D.C.L.  F.R.S. 

When  free  magnetism  is  developed  by  induction,  and  is  not  re-< 
tained  in  that  state  by  what  has  been  termed  the  coercive  force  of 
hard  steel,  it  has  generally  been  considered  that  all  the  phenomena 
due  to  the  existence  of  free  magnetism  cease  on  the  removal  of  the 
inducing  cause.  The  object  of  the  present  communication  is  to  show 
that  such  is  not  the  fact.     From  a  variety  of  experiments  described 
by  the  author,  it  appears  that  soft  iron  continued  to  exhibit  strongly 
the  attraction  due  to  the  developement  of  magnetism  long  after  the 
means  by  which  the  magnetism  had  been  originally  excited  had  ceased 
to  act.  In  these  experiments,  bars  of  soft  iron,  in  the  form  of  a  horse- 
shoe, had  a  single  heli^  of  copper  wire  wound  round  them,  so  that 
on  the  ends  of  the  wire  being  brought  into  contact  wiUi  the  poles  of 
a  voltaic  battery,  the  iron  became  an  electro-magnet.     With  one  of 
these  horse-shoes,  while  the  connexion  between  the  ends  of  the  helix 
and  the  poles  of  the  battery  existed,  the  soft  iron,  having  a  keeper 
applied  to  its  poles,  supported  125  pounds  5  it  supported  56  pounds 
after  that  connexion  had  been  'broken,  and  continued  to  retain  the 
ppwer  of  supporting  the  same  weight  after  an  interval  of  several  days, 
care  having  been  taken  not  to  disturb,  during  the  time,  the  contact 
between  the  horse-shoe  and  its  keeper.    On  this  contact,  however, 
being  broken,  nearly  the  whole  attractive  power  appeared  to  be  im- 
m'ediately  lost.    The  author  describes  several  instances  of  the  same 
kind,  particularly  one  in  which  the  contact  between  the  ends  of  the 
hprsershoe  of  soft  iron  and  its  keeper  having  been  ujidisturbed  during 
fifteen  w^eks,  the  attractive  power  continued  undiminished.  Although 
the  ipterppsition  of  a  substance,  such  as  mica  or  paper,  between  the 
ends  of  the  horse-shoe  and  its  keeper  necessarily  diminished  the  force 
of  attraction,  it  did  not  appear  to  diminish  the  power  of  retaining  that 
forqe^f, '  In  a  case  wbere  the  electro-magnet  of  soft  iron  and  its  keeper 
were  equal  semi^circlesi  the  author  found>  what  mBi'^^^^^^  %vev^g^^Kx> 
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thttt  the  arrang;etnent  of  the  magnetism  during  ilie  lime  that  th^  elec- 
tric euTTent  travereed  the  helix,  E^ipeared  not  to  lie  the  same  ai  afler 
the  cessation  of  that  current  (  in  the  one  case  airailar,  an^  iii  the  other 
diKNintilar,  pHles  being  opfiosed  to  each  other  at  the  opposite, extrfc- 
nitiett  of  the  two  Kemi-citciea. 

■'  Whether  tliemagnetbm  nas  originally  developed  in  the  soft  iron 
hy  itieans  ofan  electric  current  passing  round  it,  or  by  pushing  over 
'Itxsutftce  thepoIe*of  ane)et:tro-mngnei,orthoseof  a  common  rang- 
Tiet-orHard  Steel,  it  appeared  to  ponsess  the  sume  ]Jower  of  fetnlning 
■»  large'portion  of  the  magnetism  thus  developed.  The  retention  of 
■'the  AiagDetism  does  not  appear  to  depend  upon  the  rehitive  nositions 
of  the  ends  of  the  horse-shoe  and  the  keeper  remaining  undisturbed, 
but  on  their  contact  remaining  unbroken  :  for  one  keeper  wns  substi- 
tuted for  another  without  diminution  of  this  power ;  care  being-  taken 
that  the  second  should  be  in  good  contact  with  both  ends  of  the 
hone-shoe  before  the  complete  removal  of  fl>e  first. 

This  power  of  sofl  iron  to  retain  the  magnetism  devtTopcd  in  it  was 
also  shown  by  the  action  of  the  ends  of  the  horse-slioe  magnets  upon 
a  magnetized  needle;  by^the  attraction  of  iron  tilings;  and  by  ihe 
evolution  of  the  electric  spark,  by  means  of  a  siiitnbJe  a|)piir:itus,  on 
the  sudden  rupture  of  the  contact  between  the  keeper  and  the  horse- 
shoe, when  several  days  had  intervened  since  the  removal  of  the  bat- 
tery by  which  the  magnetism  had  been  origini^ly  developed.  , 

The  author's  views  on  entering  upon  these  experiments  w^re,  tf^t 
the  soft  iron,  with  its  keeper,  resembled  actosed  voltaic  circuit  j,  but 
they  have  convinced  him  that  the  phenomenon  of  the  permanency  pf 
the  magnetism  resolves  itself  into  a  case  of  cooiplex  inducrion, be- 
tween the  soft  iron  horse-shoe  and  the  keeper.  .-    ' 


The  Right  Honourable  the  Earl  of  Darnley  was  elected  a  Fdlbw 
of  the  Society. 

A  paper  was  read,  entitled,  "  Essay  towards  a  first  approxttnatooti 
to  a  Map  of  Cotidal  Lines."  By  the  Rev.  William  Whewell,  MJV. 
F.R.S.  Fellow  of  Trinity  College  Cambridge. 

The  general  enplanation  of  the  phenomena  of  the  tides  origihitlljr 
given  by  Newton,  although  assented  to  by  all  subsequent  t*H!bs<»- 
phers,  has  never  been  pursued  in  all  the  details  of  which  ftsWSMtSi 
are  susceptible,  so  as  to  show  Its  bearing  on  the  more  specid'Sttd 
local  phenomena,  to  connect  the  actual  tides  of  all  the  different  f/tlTts 
of  the  world,  and  to  account  for  their  varieties  and  seemittg  anoiha- 
lies.  The  first  scientific  attempt  that  was  made  to  compare'the  de- 
veloped theory  with  any  Extensive  range  of  oUseriaiions,  vftcs  th&t  of 
Daniel  Bernouilli  in  1740:  the  subject  hM  since' been 'ptlrs^rtl-'tty 

•   ■"  •  •  '^   '  '  Biit 


Laplace  and  Bouvud,  atid  atill  more  recently  by'Mt'.  Ldmxtck.'  'BA 
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OfS  CQinparison  of  coti^mporaneov^  t}iffi  tiof .  luther.U)  \femt,  VflfK- 
c^iiritabfy  neglected  :  and  to  thif.  particular  braigch.pf  (lie  sutQ^cf^he 
riMear^lies.ot  tlie  author  are  in  this  paper. .esp^ciaUy  (Ijr^ted.Mili"^ 
^nncipal  object  of  hU  iiuiuii^  being  to  ascertain  tbe  ppwtiqqio/w^at 
may  be  called  cotidol  lines,  that  in,  lines  drawn  through,  all ^be>iWt}a- 
_cent  parts  of  the  ocean  where  it  ia  high  water  at  lbe,flsaifiti(n9/  as. 
Jot  instnncp,  nt  a  parlJciiUT  hour  on  a  giveu  day.  Tbc^e  ^)ni;f  inyy 
be  consldere']  as  representing  the  »urnD)U  or  tuigf,  of  tbe  ;ti|4^  jnt^ve 
^tiiisting  at  that  time,  iind  which. a(lvQiine9,.p,rogrmivelyjJc;na->^ 
-'^■sea,  bringing  high  water  tfl,  every  place  where  it  passea.  .,,He?«l'J'^ 
cotidal  lines  for  successive  hours  represenl;  the.sucoeKsiTe  pdsi|ioq«of 
",ti)^  summit  of  tlie  tide  wtiye,  which  in  the  open  sea  travelB  r^utnl  tixe 
'  farth  once  in  twenty-four  hours,  accompanied  by  anothei  at  twelve 
hours'  distance  from  it,  iind.botb  sending  branches  into  the  narrower 
"seus.  Thus  a  map  of  cotidal  lines  may  be  caostructed,  at. once  ex- 
hibiting to  the  eye  the  nmnoer  and  the  velocity  of  all  these  motion^. 

Although  the  observations. oii  the  .periods  of  the  tides  at  difitrent 
places  on  the  coast  ait d  diSerent  parts  of  the  ocean,  which  Iiave.biqen 
at  various  times  recorded,  are, exceedingly  numerous,  y^t^^y  ore 
unfbr^unatehr  for  the  most  part  too  deficient  in  pointof  accwraftTrO^ 
possess  too'Iittle  uniformity  9f:(;(tnnexioo  to  afford  yety  sa^facvi^ 
r^utts,  or  to  admit  of  any  e^leijdef]  comparison  with  theory.  With  a 
Vi^w  to  arrive  at  m<H'e  correct  cQitcluaions,  the  author  beguin  hi^,iii- 
quiry  by  endeavouring  to  determine  what  may  be  e:tpected  to  b«  tlie 
forms  of  the  cotidal  lines,  as  deduced  from  the  laws  which  regulate  ti^e 
motions  of  water  ;  and  he  proceeds  afterwards  to  eitamine  wbat,)i!e 
their  real  forms,  as  shown  by  the  comparison  of  all  the  tide  obsecvK- 
tions  which  we  at  present  possess.  .  . .  i 

The  paper  is  divided  into  five  sections.  In  the  first  the  author 
treats  of  cotidal  lines  as  deduced  theoretically  from  the  known  laws 
of  the  motion  of  fluids.  On  the  supposition  that  the  whole  surface  of 
the  globe  is  covered  with  water,  the  cotidal  lines  would  coincide  with 
the  meridians,  and  would  revolve  round  the  earth  from  east  to  west 
in  Something  more  than  twentv-four  hours,  with  a  velocity  of  nearly 
1000  miles  an  hour  at  the  equator.  The  form  and  the  regularity  of 
thejse  tines  would  be  materially  affected  by  the  interpoiition  of-  land 
in  different  parts  of  this  ocean,  whether  in  detached  ishindii^'or 
groups  of  islands,  or  large  continents,  occupying  a  considerable  por- 
tion  of  the  fturface.  In  these  cases  the  primary  wave  will  be  bfohen, 
deSected  and  variously  modified,  so  as  to  give  rise  to  secondary-t^ 
derivative  tides,  sometimes  separaling  into  branches,  and  producing 
points. of  divergence;  sometimes  uniting  at  various  places,  or  points 
of. convergence  J  and  at  other  times  producing,  by  more  comptoic 
cwnbinations,  various  phenomena  of  interlerence,  and  other  t^ipa^ 
jeptly  aoomalouK  results.  Such  is  the  general  character  of  the  lide- 
V^VfS.tbat  actvially  proceed  along  the  coasts  of  the  Atlantio  :  and 
^i;  ;^diLficatipns  in  their  course  and  velocity  are  ititl  more  per>- 
qfp^ble,in..bays,  gulft,  and  narrower  channels  and  inlets  of  the  sea, 
as  .>vell  as  in  their  progress  along  rivers.  The  author  tracts  in  detail 
trfe.e,tEec(H  whi/cji  the^e  different  circumstances  may  be  expected  tt> 
^^uce,  Jtfi?  ^dv^ts Jo.  lu)  impoctan!  diatinction  which  bw  vtwijiKo.'iSi 
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been  lost  Bight  of,  between  the  pn^ireiisive  motion  of  the  tide-wave 
and  the  actual  horizontal  motion .  of  the  water,  or  tide'Current  j  mo- 
tions which  dp  not  bear  an^  constant  relation  to  one  another.  Hence 
the  chon^'iii  the  dimtiim  of  the  current  does  not  invariably  indicate 
the  me  or  fall  of  Uie  water. 

In.  the  second  aection  he  examines  the  causes  which  have  led  to 
'  ihaMvracy  in  making  observationB  on  the  tides ;  the  first  of  which  is 
dependent  on  the  circumstance  just  mentioned,  of  the  occasional 
want  or  correspondence  between  the  times  of  high  and  of  tlack  water ; 
ebb  fanner  referring  to  the  moment  of  g^reatest  elevation,  the  Ifttter 
totkHbwiten  ihedireetioo  of  the  current  changes.  The  other  causes 
of  error  are  derived  from  the  change  which  lakes  place  JQ'the  course 
of  the  day  in  the  moon's  angular  distance  from  the  sun  ;  from  the 
balf-monlhly  inequality  in  the  establbhment,  arising  from  the  relative 
position  of  the  auoand  moon  daring  «Bch  lunation;  and  from  the 
necesuly  that  ewtsot  making  a  correction  for  what  may  be  termed 
the  age  of  the  tide;  that  is,  the  interval  of  time  which  has  elapsed 
between  the  period  of  the  origin  of  the  wave  and  the  time  of  its  actiiul 
nrrival  at  the  pince  of  observation. 

The  third  section,  which  forms  the  chief  bulk  of  the  paper,  is  oc- 
cupied by  a  statement  and  discussion  of  the  tide  observations  now 
extant,  and  which  the  author  has,  with  great  industry,  collected  from 
a  variety  of  sources,  both  of  published  accounts,  »nd  of  manuscript 
documents  preserved  in  the  Admiralty.  Commencing  with  the  tide- 
waves,  first  of  the  ea-stern  and  then  of  the  western  coasts  of  the  At- 
_  iantic,  he  follows  them  to  the  Northern  sea,  and  lo  the  different  coasts 
of  the  British  islands,  and  of  the  German  Ocean.  He  passes  next  to 
'  the  examination  of  those  of  the  Southern  Atlantic  at  Cape  Horn  and 
the  adjacent  coasts  ;  thence  tracing  them,  as  far  as  the  present  im- 
perfect data  will  allow,  along  the  western  sliores  of  the  American  con- 
tinent, to  the  central  parti;  of  the  Pacific,  and  in  their  progress  across 
the  Australian  and  Indian  Oceans.  He  likewise  examines  the  con- 
dition of  tbe  tides  in  rivers,  as  to  the  magnitude  and  velocity  of  the 
unduUttonSi  the  occasional  production  oi  a  high  and  abropt  wave,  or 
bore,  and  as  to  the  inQuence  of  the  natural  stream  of  the  river  upon 
the  different  periods  of  elevation  or  depression  of  the  water. 

The  fourth  section  contains  general  remarks  on  the  course  of  the 
tides,  suggested  by  the  preceding  review  of  the  phenomena  they  pre- 
sent ;  on  the  velocity  of  the  tide-wave ;  on  the  form  of  the  cotidal 
lines  i  on  the  currents  which  attend  the  tides  )  on  the  production  of 
revolving  currents  J  on  the  magnitude  of  tidesj  and  on  the  constancy 
of  the  cotidal  lines.  He  adverts  also  to  some  peculiarities  resulting 
from  interference,  such  as  the  differences  of  the  two  diurnal  tides,  and 
occasionally  the  occurrence  of  single  day  tides. 

In  the  concluding  section  the  author  offers  various  suggestions  re- 
specting the  moat  eligible  mode  of  makins  dwervaUons  on  tlie  tidesi 
and  of  correctly  reducing  them  when  made. 
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Report,  drawn  up  by  Samuel  Hunter  Christie,  Esq.  M.A.,  F.R.S., 
on  Mr.  Faraday's  paper,  entitled  *'  Experimental  Researches  in 
Electricity  -.—Third  Series." 

Report, 

§  VIT.  Identity  of  Electricities  from  different  Sources. 
•  §  VIII.  Relation,  by  measure,  of  Common  and  Voltaic  Electricity.** 

In  order  to  prove  the  identity  of  electricities  derived  from  different 
sources,  the  author  in  this  communication,  after  viewing  the  pheno- 
mena exhibited  by  electricity,  shows^  that  although  some  effects  are 
most  readily  derived  from  a  particular  source,  yet  none  are  peculiar 
to  such  source.  The  principal  points  in  which  ordinary  and  voltaic 
electricity  have  been  considered  to  differ,  are  the  inefficiency  of  ordi- 
nary electricity  to  produce  chemical  decomposition,  or  to  affect  a 
magnetic  needle  like  voltaic  electricity.  The  experiments  of  Wollas- 
ton  were  made  early  in  the  application  of  electricity  to  chemical  de- 
composition, before  the  general  law  of  the  transfer  of  the  elements  to 
the  poles  of  the  battery  had  been  indicated  ;  yet  his  4th  experiment^ 
in  which  electricity  from  the  machine  was  passed  through  a  solution 
of  sulphate  of  copper,  and  his  5th,  where  it  was  passed  through  a  so- 
lution of  corrosive  sublimate,  have  the  true  characteristic  of  decom- 
position by  voltaic  electricity  :  and  it  is  surprising  that  those  who 
advocate  a  distinction  between  these  electricities  should  have  ven- 
tured to  overlook  these  experiments,  when  they  bring  forward  the 
experiment  of  the  decomposition  of  water,  as  deficient  in  this  charac- 
teristic of  the  transfer  of  the  elements  *.  This  circumstance,  how- 
ever, induced  Mr.  Faraday  not  merely  to  repeat  Wollaston*s  4th  ex- 
periment, which  he  did  with  complete  success,  but  to  adopt  different 
arrangements  ;  and  by  these,  with  ordinary  electricity,  he  obtained, 
in  various  instances,  chemical  decompositions  having  all  the  charac- 
ters of  decomposition  by  voltaic  electricity.  Whatever  doubt^  there- 
fore, may  have  been  thrown  upon  this  part  of  the  subject,  he  has  en- 
tirely removed  it. 

.  The  author  has  also  removed  the  doubts  which  it  appears  had  been 
entertained  respecting  the  conclusion  of  M.Colladon,  in  consequence 
of  the  failure  oi  his  experiments  in  the  hands  of  others.  By  a  parti, 
cular  arrangement  connected  with  the  glass  inclosing  the  galvanome- 
ter, and  by  retarding  the  passage  of  the  electricity  through  its  wires, 
by  means  similar  to  those  by  which  gunpowder  is  most  successfully 

*  Phil.  Trans.  1832,  p.  282,  note. 
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exploded  by  an  electric  discharge*^  which  he  also  employed  to  effect 
chemical  decomfwsitiony  Mr.  Faraday  succeeded  in  causing  the  needle 
to  deviate,  both  by  the  discharge  of  a  battery,  and  by  electricity  pass* 
ing  directly  from  l^e  con^uotor  of  the  machine.  In  justice  to  M.  Col* 
ladon,  .we=  must  remark,'  that  the  account  which  he  gives  of  his  expe- 
riments affords  no  reasonable  ground  for  doubting  the  accuracy  of  his 
coaclufiions  t-  the  details  are  clear,  and  the  numerous  results  unequi- 
vocal i*.  We  may  aleo  notice,  that,  in  the  same  memoir,  M.  Colla- 
don  gives  an  account  of  some  very  interesting  experiments,  made  witb< 
a  aimilar  arrangement,  on  the  magnetical  efiS^cts  of  atmospherical 
electricity,  by  which  its  power  of  causing  deviations  of  the  needle  is 
satisfactorily  established. 

Mr.  Faraday,  in  the  comparison  which  he  makes  between  the  effects 
produced  by  ordinary  and  by  voltaic  electricity,  shows  that  the  follow- 
ing, though  differing  in  degree,  are  common  to  both,  viz.  attraction 
and  repulsion,  evolution  of  heat»  magnetism,  chemical  decomposition, 
physiological  phenomena,  the  spark.  To  these  proofs  of  the  identity 
of  the  electricities  from  these'  sources  may  be  added,  that  batteries 
have  been  charged  fitom  the  voltaic  pile,  and  that  the  shock  from  a 
battery. so  charged  could  not  be  distinguished  from  that  of  the  same 
battery  charged  to  the  same  extent  from  the  conductor  of  a  machine  %• 
We  consider  that  this^  alone  is  strong  evidence  in  favour  of  the  iden- 
tity of  the'  electricities,  although  we  do  not  quite  agree  with  Van 
Marum  that/it  is  conclusive. 

Tlie  effects  hitherto  obtained .  from  magneto-electricity,  the  author 
considers  to  t>e9  evolution  of:  heat,  magnetism,  physiological  pheno- 
mena, the  spark.  He  has  not  himself  effected  chemical  decomposition 
by  means  of  it ;  and  he  considers  that  the  effects  which  havebieen  ob- 
tained by  others  do  not  show  true  polar  decomposition,  but  are  similar 
to  those  obtained  by  Wollaston  in  the  decomposition  of  water; 

That  magnetism  and  physiological  phenomena  are  the  only,  effects 
which  have  yet  been  obtained  by  means  of  thermo-electricity,  the 
author  attributes  to  its  low  degree  of  intensity. 

Mr.  Faraday  considers  that  the  identity  of  the  electricity  o{.  the 
torpedo  with  common  and  voltaic  electricity  is  satisfactorily  estar 
blished,  although  some  effects,  attraction  and  repulsion,  due  tp  a  state 
of  tension,  evolution  of  heat,  and  the  spark,  have  not  yet  been  ob- 
tained :  and  in  this  we  fully  concur. 

The  general  conclusion  which  the  author  draws  from  the  collection 
of  facts  which  he  brings  forward,  is,  that  **  electricity,  whatever  may 
be  its  source,  is  identical  in  its  nature ;"  and  he  attributes  the  dif- 
ference in  the  degree  to  which  the  phenomena,  when  originating  in 
different  sources,  are  observed,  to  the  variable  circumstances  of  quan- 
tity and  intensity.  This  manner  of  accounting  for  the  difference  in 
the  phenomena  due  to  voltaic  and  to  common  electricity  was  adopted 
very  early  in  the  inquiry,  common  electricity  being  considered  as  ex- 

*  For  this  method  of  ignition  we  are  indebted  to  Mr.  W.  Sturgeon. 
Phil.  Mag.  1826. 

t  Annates  de  Chimie,  1826,  torn,  xxxiii.  p.  62, 
X  Annales  de  Chimie,  1802,  torn.  xl.  p.  289. 
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ceeding  in  intensity^  but  deficient  in  quantity.  We  howeter  4hink, 
that  it  would  be  more  in  accordance  with  the  phenomena  to  states 
that  as  some  efiects  require  oontinuoos  action,  they  can  only  be  ob- 
tained from  ordinary  electricity  by  rendering  the  quantity  accumu^ 
lated  on  a  given  surface  (which  quantity  is  a  measure -of  the  inten« 
sity,)  available  as  a  source  of  such  action. 

Although  we  agree  with  the  author  in  the  -conclusions  which  he 
draws  respecting  the  identity  of  electricities,  yet  there  is  one  point> ' 
the  mode  of  their  conduction,  in  which  they  have  been  said  to  differ^ 
on  which  we  wish  that  he  had  made  some  remarks.  The  current 
of  voltaic  electricity  runs  through  the  mass  of  the  conducting  wirei 
and  its  intensity  is  diminished  by  increasing  the  length  of  that  wire ; 
and  the  same  is  the  case  with  magneto-electric  currents :  but  common 
electricity*  in  a  state  of  tension,  resides  at  or  near  the  surface  of  a 
body,  and  has  been  considered  to  be  so  conducted  ^ ;  and  the  shock 
has  been  found  not  to  be  diminished  by  the  length  of  the  wire  through 
which  it  takes  place*.'  We  would  however  ask,  whether  it  is  not  a 
gratuitous  assumption  to  state  that  electricity  is  conducted  on  the 
surface,  because  it  exists  there  in  a  state  of  tension  }  That  it  exists 
near  the  surface  when  in  a  state  of  tension,  is  due  to  the  repulsive 
force  which  its  particles  exert  upon  each  other  j  and  when  they  are 
relieved  from  tension,  will  not  the  same  repulsive  force  spread  them 
through  the  mass  of  the  conducting  body?  With  regard  to  the  shock 
from  a  battery  not  being  diminished  by  the  length  of  the  wire  through 
which  it  takes  place,  does  it  not  aiise  from  the  same  quantity  of  elec- 
tricity on  a  given  surfoce  being  passed,  when  the  equilibrium  is  re<- 
stored,  between  the  outside  and  inside  of  the  battery,  whatever  may 
be  the  length  of  the  conductinjg  wire  ?  We  regret  that  the  author's 
attention  was  not  drawn  to  this  part  of  the  subject  *,  for  we  feel  as- 
sured, that  had  it  been  s6,  he  would  have  met  the  objections  which  on 
this  ground  have  been  urged  agsiinst  the  identity  of  the  electricities. 
Possibly  he  was  so  fully  convinced  of  the  futility  of  these  objections, 
that  he  considered  it  unnecbssary*  to  notice  them. 

The  second  section  of  this  paper  details  experiments  for  deter- 
mining the  relation,  by  measure,  of  common  and  voltaic  electricity. 

The  author  first  determines  that  the  magnetical  effect  of  a  given 
quantity  of  common  electricity  from  a  battery  is  independent  of  the 
surface  over  which  it  is  spread  ;  and  next,  that  this  effect  is  propor- 
tional to  the  absolute  quantity  of  electricity.  The  measures  by  the 
galvanometer  are  not  professedly  very  accurate  5  but  it  is  to  be  ex- 
pected that  experiments  more  accurate  in  this  respect,  and  more  va- 
ried with  regard  to  the  quantity  of  electricity,  would  confirm  these 
conclusions.  Determining,  then,  the  quantity  of  voltaic  electricity 
which  in  a  given  time  will  produce  the  same  deflection  of  the  needle 
as  a  given  quantity  of  common  electricity  discharged  from  a  batteiT) 
he  shows  that  voltaic  electricity  of  the  same  intensity  will  also,  m 
that  time,  produce  the  same  degree  of  chemical  decomposition  which 
that  quantity  of  common  electricity  will  when  passed  from  the  con- 

•  Phil.  Trans.  1832,  p.  280. 
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Hm«t.  'Althftd^h  we'ttt^'-fiofqiiitp  BiitisiTtd  itrhh  this  mhtih^tif 
«JDi)ntrh)a:  the  efl*ets^,becftaie  We  (ronsldbt  thnl  tinAe  entefs  wry  aif- 
ftereilllv  a«  Srt  eiettient  ih  tfte  ffitehil  c«e«,'yet«eflre  SehsJhteof'the 
•vrttfe' &P'the"f*r^i«iettls,  hhd  rtiiiik  that  ther  stronglr  conErtti  the 
liirthof'^'tiMbsio**  na  to  tti*' Identity  of- etectric!ti<!s  From  diSerent 
■sourM*'.*  "'*''' ■  ■.,.—  . 

''■nAh'SSfies  rf  MperiHitMil  fweafclifR'  In  elMtrlCify,-  we  consider, 
■ttwUesft  fVrt  WlttfAlB  itMitioit' to  Mr.  Faraday's  ■formei'  ontsj'nnd 
♦re  hBve'rto'he^ittttioti  in  >ceoin(fiMi(fiftg'Us'pttWfc)iribft'  iff  IhdTtans- 
aptionsCof'tlie'RoJnl  Sarieiv.  ''■'   "  ■         '■   ■•'-' 

'■■■-■     ■■■  -S;  H.<?Bids+iB. 

■■■!HthM(whi«a8.-   ■■ ■..,:.,.,..■ 


;■";  May9,'iffi3;\  ,,:,,;;,; "■;■■';  ;,,' 

WlbUAM  GEORGE  MATON,  M.D>;Vice-Preflident^'in>th0  Chair. 

A  paper  was  read,  entitlpi,  "  On  the  AniiLomiciil  and  Optical  Slrnc- 
luj^oflheCrys^aUineiUe^sesofAiiimals,  );iiiticii!;ulvlh;ilo(  the  C^>d," 
By^if)David  Brewster,, [C.H,,LL.D.,  F.R.S.  \M'.)i-S.  Ed. 

Tne  (luUior  was  led. by  flii:  ubserviitions  he  had  made  of  some  very 
singular' phenomena  io  tl^e  crj-stalliui:  knsLsuf  |ishe.s  and  tiuadrupeds 
wlien  exposed  to  polarized  lighi,  to  esamiin'  their  oiinute  anatomical 
structure,  with  the  view  of  iiscttluinin);  if  it  had  any  relation  to  these 
optical  appearances.  He  fnund  that  the  rryiitallinc  lensi  of  a  cod  has 
ihe  form  of  a  prolate  spheroid,  of  iviiicli  the  axi^  coinri[les  with  that 
of  vUiqn.  Its  body  is  inclosed  in  an  exceedingly  tbin  and  tcAP^ftrent 
capsule,  within  which  it  floats  without  having  any  ^ppaiept  co^wexfon 
with  that  capsule,  and  consists  of  a  hard  nucleuE  surrounded  by  softer 
matter.  The  nucleus  is  composed  pfiegular  transparent  lamjn^  ofequal 
thickness,  with  perfectly  snin^t^  KurfaceSf.pmKnting.JJie  iridi>6cent 
appearance  peculiar, to  .gropvetl  sor[acea,.,and  exhibited  by  mother- 
of-pearl.  These  apparent  gropves  ,lvav.e  tliC;  direction  of  meridian  lines 
converging  from  the  ec|uator,  wlter^  their  lue^dlh;  is  .greatest,  to  tixe 
two  poles,  and  indicaMng.tbe  boun^^ies  of  the,  compoAenl  Sittf*  of 
the  lamins.  Tbe  autbor  was  enaUe''  .t''  trftce  tjfg  ,Qouri^  of  .l;bese 
fibrejS  to  their  termin^tioii  very  ^atiiifacU)ri[y,,.when  tbe  ^brea  them- 
sdv'es.could not  ije  rendered  yjsjbieby.tbebestmicrosfflipwj by  meaas 
of  the  reflected  prismatic  images  of  a  lu miaous,, pt^ect,  prpducediUy 
jlnterference.  This  metbpd  furnished  .also  an,  ncctirMe  loode.iof  de- 
.terraining  the  diftmeterof  the  fibrps.at  Miy„ppi|ttt  o/.|te ^gbenwd.,  Tbe 
uniform  distribution. of  tbe  light  te'^racted.ttirougli  the  J^min^^  tvf  well 
OS,, the  distinctness  of  .the  reflected  iiiiag^,,i(^ove,that:tbese  ^esiare 
not  cylJodrieal,  l»ut  perfeclly  flat,  and.grsdHaUy  t^penagiiftlveadth 
from  the  equator  lo  the  poles,  qf.ttie,  iten*p,  .,,i'h¥Hbkctn«fl  pfeaAifibre 
is  at  least  Ave  times.less  tt)^it«.b]readth„wbKb,  in  (he  mustextecDuI 
layer  of  the  equ^or,  isabout  tbe^&Opthpart^ofaniiuh.,, .,     . 

The  observation  of  another  optical  pbenoiQenon  apparent  on  Iwpk- 
bg  at  a  bright  light  through  a  thin  lamina  of  the  lens  ot  a  cod,  namely, 
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that  of  two. faint  and  broad  prismatic .  images^  situated  in  a  ]it;i^,^;»^- 
pendicular  to  that  which  joins. the  comDion.co1i)i]i;^  ifnag^^rMTthfe 
author  to  the  further  discovery  of  the  mode  in  which,  the  fibres  a^ 
united  laterally  to  each  other,  sq  as  to  resisL.,§^pai;at|oi)^and  f<Mrm  a 
continuous  spherical  surface^  ^y  viewing,  a  )vell-pr^pan&4rj^i9iQ>9i!wii}i 
a  microscope  of  high  magnifying  power,  he  observed  that  th^.^^r/^ 
are  uni^d  by  a  wie;»  of  tpetlj^  Jpcjpng  A9itp.p»i}.pnotilj^F>;ie:5^q%iHke 
those  of  rack-work.  Th^;breadih,ai>4.dwth  of!?a/c;^;t<^ 
the  fifth  part  o(  the  breadth  of  the  fibre  iUelf»i»nd  a|)  th?i;a4i^q9pj^siw« 
faces  are  in  perfect  optical  contact.  Thisde3^ticui^tei4istrMc(Mce(^^i9,ts 
in  the  lenses  of  every  fish  which  the  author  examined.  In  that  of  the 
cod,  the  number  of  teeth  in  each  fibre  was  found  to^be  i2»dOQ9  and 
since  the  number  of  fibres  in  the  whole  lens  is  5,000,000,  the  total 
number  of  teeth  amount  to  62,5G0,000>000. 

The  same  structure  obtains  univers^Iy,  as  far  as  the  author  has 
examined  it,  in  the  lenses  of  birds  ;  but  he  has  never  met  with  it  in 
any  of  tAie  Mammaliaj  not  eveit  in  tbi»Oeta^eai*  '2t  ivas^fbt]iiddilit/li#o 


the  cod  ai^^  of  ftWer  jmtriiaW^^fcl^s^v^TiftfH^^^^ 


»<ibj><^t  he  '^^  Mi  'to  tti^  y>»8eHatloii  W  d'  s^Hes'  df  VterV  cdK<yuS  iiMt 
^ftdmeiiay^ivhith  H^'airtibuVKifes^fe 'llhi^^iittefct  ^f'fe'ifeM  coifiilidhJ<i&- 
^tiorf^totHtf  Royal' Slofeteiy.'-  ^'''  ''-''  ^'''^^■■•''  ^*'      •"'''  '^^••'^''M*(^  •'=>'^'!- 

'  ^  A  pitp^  W««  aiS6  tfcttd'/»^ritnMj''''Ckyt!te'bres^M*SH«ati^      ihe 

M^gtibtit  ■  UtiH  bf  'BtjM  Variatibtii  'iafitt  'tti^fr 'Chdti^* Hh  tfec^Ter- 

retrial  SdiiF^e/'''- fly Tc^eVmi1oW,-BsqV,TiRvS.^''''^^       •»"''  '''''' 

*  '»MTHe  *fltHbf  Wi'Utt^tttkk^  «W  tksk'bf^Cdlfcetin^  'arrrifi^hg 

*tt>'tH^'Jaa*eWtlt'frtftJt»m^'<yn!''Vesl!MetWg  tiiagYjettc  ■Vai'iatl6h'^4W!(?h 

h^'b^ett'fWrt^ded'^in'ftie  afctbunti'bf'i^veValr^iirtt  vyytofesJ^afftd 

'j<^t'rtteV*'W  dt!*cOVthr'/"Thel  WwynvetilWce!  fr«tt  'the  «fstortTbh»HHd 

'Wti^frdpt?«rtt*^of' tht'lift^fe  df'trfiiat'Varkrttd^J  ia(itf  doV^nMdri^WpS'Ar 

^hartyi  !ttdtte«di  him'  to''tradfe''tt]/^  W'i^b<*;'^hWt?  thiif  yjata;  bf 

'it<<iaVste;  be*i^j*iWtled'hi'th<Mr'tt«rttihd  sitiialibrij.and  In  regttlftt*  co^ti- 

«alfyf 'A**  he  h^sf^ech''^!^!  to  iiiArk  dftiy^iicha5'i£^U^ii^^ 

'frcHrt'aKtuti^bbsret*vAt1afn;  The  e^xkrtllHsrti^^  of  thi^  lihrfif'thuS  liid'doi^ 

sWdws'them^bi^deiuiewdeHt  on  defitH^^''atia'g6W.tt:aliaw*;'afrfft  Abt 

6h  locdl tnfluf^nfces^j  ttteir ittflexJdfiy arid  cliHriattifr^ i)fesen^ltt| afjrfetWhs 

^t  gi'da*  ti^gtiWHty,  tfrW'bef!wg«TCeftlJ)t  fVbni  tli6fed'«bhipt  ahd'tittgWar 

■  '«<HiflgriWt«tttH5  ^iWiiWf '  'such*  \6(^}  disttrirbaW^fes'^ililgfrtl'  W "e^^ct&i'  to 

•J^dd'wii  :"'^hritet^dd'1lhV!y -fippear  td*bfe'(JdhsiJ<teht  Mrith  fhfe  liypbth^sis 

^s 
alld 

shows  their  ig*fe*ttiertt'sVithM'hjFp<rthesiS'ifd'rdWHftidri'bf  tHe'ttA^- 
rwtk;' todf«9'ftrH thdW  'bW^ totl'rtd' tftt ItJot^  'bf  tht^'  d«nh  j  '^(fh  rtA)ec- 
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live  place  having  its  own  particular  pole,  the  revolving  motion  of 
which  is  regulated  by  some  ^neral  but  hitherto  unknown  law. 


May  16)  1833. 

HIS  ROYAL  HIGHrilESS  THE  DUKE  OF  SUSSEX,  K,G., 

President^  in  th^  Ch^» 

A  paper  was  read,  entitled/"'  Note  on  a  Paper  by  Dr.  John  Davy, 
entitled,  *  Notice  on  the  Remains  of  the  recent  Volcano  in  the  Medi- 
terranean.* "  By  Charles  Daubeny,  M.D.,  P.R.S.,  Professor  of  Che- 
mistry in  the  University  of  Oxford. 

From  the  circumstance  that  azotic  gas  is  frequently  evolved  from 
thermal  springs,  the  author  infers  that  this  phenomenon  is  in  some 
way  connected  with  volcanic  action';  ahd  this^he  considers  to  be  the 
case  in  the  instance  observed  by  Dr^  Davy;  although  referred  by  him 
to  the  decompcfi^ition  of  atmospheric  air  during  putrefaclive  processes 
going  on  ai  the  bottom  of  the  sea.  Dt.  Daubeny  offers  objections  to 
the  Uieory  6f  that  ga<  rising  tolhfe  sutfac<i'in'c6nsequence  of  the  high 
temperature  to  which  it  hds  been  su'bj^cted^'  He  tt)ncei\nes  that  the 
air  which  Dr.  Davy  examined  tani^of  listvc  been  derived  -from  sea- 
water,  bdt  must  have  originated  firom  the  atmosphere  itself,'  with 
which  the  volcano  communicated.  The  author  is  disposed  to  attach 
great  importance  to  the  acciiiute  lamination  bf  the' gases  given  out 
by  warm  isprings,  and  recommends  the  pros^ution  of  th^  inquiry. 

A  paper  was  also  read,  entitled,  "'TE9cperim*ental  Researches'  on 
Atomic  Weights/'  By  Bdwttrd  Turner,  M.D.,P.R.S.  Lond.  and  Edinb., 
Professor  of  Chemitttry 'in  the  Univer^ty  of  London; 

This  paper  is  a  Continuation  of  the  £s8ay>  by  the  same  author,  on 
the  Composition  of  the  Chloride  of  Barium,  which  was  published  in 
the  Philosophical  Transactions  for  1829.  Having  shown  that  the 
atomic  weights  current  among  British  chemists,  though  in  some  in- 
stances correct,  or  tolerably  approximative,  have,  as  a  whole,  been 
adopted  on  insufficient  evidcfnce,  he  proceeds,  in  this  paper,  to  give 
an  accouQt  of  the  experiiKiQnts  he.h^  madc^  to  ^certain  the  equivalent 
numbers  for  lead,  chloripe,  silver, barium,  and  nitrogen.  Finding,  with 
reference  to  lead,  that  tlie  method  adopted  by  Berzelius  did  not  afford 
uniform  results,  he  endeavoured  t6  ascertain  the  quantity  of  subsul- 
phate  of  lead  which  given*  weiglits  of  flietallic  lead  and  the  protoxide 
of  that  metal  respectively  produce.  He  details  the  m6de  he  employed 
for  the  convention  of  metallic  lead  intathe  subsulphate  by  a  mixture 
of  nitric  and  sulphuric  acids,  diluted  with' an  equal  bulk  of  water,  and 
the  precautions  he  adopted  to  avoid  Upsb*-  The  meanof  three  expe- 
riments gave  i46'375  grainft  of  sulphate  of  lead  for  100  grains  of 
metallic  lead.  By  the  mean  of  fbur  experiin>^nlS,' Berzelius  had  ob- 
tained, instead  of  the  former  number,  146'419.  Dr.  Turner  adopts 
the  mean  of  the  whole,  namely,  146*41  •  By  prosecuting  this  inquiry. 
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lie  finds  the  sulphate  to  consist  of  73-575  of  protoxide  of  lead^  and 
26*425  of  sulphuric  acid;  and  that  the  former  contains  5*274  of 
oxygen.  According  to  these  results,  the  equivalent  number  for  lead 
is  103-6. 

By  experiments  with  the  chloride  of  lead^  which  gave  very  uniform 
results.  Dr.  Turner  obtained  an  equivalent  number  for  chlorine,  closely 
agreeing  with  that  calculated  from  the  analysis  of  chlorate  of  potash 
in  the  experiments  of  Berzelids, 'namely,  35*45 ^  but  totally  incon- 
sistent with  the  atomic  weight  assigned  to  it  by  British  chemists.  The 
accuracy  of  this  result  was  further  confirmed  by  a  careful  comparative 
analysis  of  the  binoxide  and  bichloride  of  ipercury. 

The  author  next  endeavoured  to  determine  the  equivalent  number 
for  silver,  by  the  analysis  of  its  oxide  and  sulphurety  but  could  not 
arrive  at  any  precision  in  his  results.  The  equivalent  number  for 
barium  may  be  calculated  from  his  analysis  of  the  chloride  already 
published  in  the  paper  before  alluded  to. .  His  investigation  of  the 
equivalent  of  nitrogen  was  attempted  by  means  of  the  analysis  of  the 
nitrates  of  silver,  of  lead,  and  of  baryta;  the  mean  result  of  which 
gives  14*15,  agreeing  very  nearly  with, that  assigned. by  Berzelius. 
His  investigation  of  the  atomic  weight  of  sulphur  is  not  yet  com- 
pleted ;  but  he  details  several  previous  steps  in  this  inquiry,  which  he 
intends  to  prosecute  on  a  future  occasion.  He  estimates  the  equiva- 
lent of  mercury  at  202  ;  a  number  which  he  considers  as  a  close  ap- 
proximation. 

He  concludes  by  various  remarks  on  the  inconsistency  with  expe- 
riment, which  is  apparent  in  many  of  the  numbers  adopted  as  chemical 
equivalents  by  British  chemists;  and  on  the  inaccuracy  of  those  num- 
bers which  have  been  em|>loyed  as  elements  in  calculating  the  equi- 
valents of  nearly  all  the  other  elementary  substances..  The  author 
thinks  that  Dr.  Prout*s  hypothesis,  as  advocated  by  Dr.  Thomson,  that 
all  atomic  weights  are  simple  multiples  of  that  of  hydrogen,  can  no 
longer  be  maintained,  and  that  it  is  at  variance  with  the  roost  exact 
analytical  researches* 


May  23,  1833. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

A  paper  was  read,  entitled, ''  Observations  of  the  Comet  of  Encke, 
made  in  June  1 832."  By  Thomas  Henderson,  Esq.,  His  Majesty's 
Astronomer  at  the  Cape  of  Good  Hope.  Communicated,  by  Com- 
mand of  the  Lords  Commissioners  of  the  Admiralty,  by  Captain  Beau- 
fort, R.N.,  F.R.S.,  Hydrographer  to  the  Admiralty; 

Most  of  the  observations  recorded  in  this  paper  were  made  by  a 
circular  micrometer  constructed  by  Simms,  and  applied  to  an  achro- 
matic telescope  of  Dollond*s,  45  inches  in  focal  length,  and  3*5  inches 
aperture,  furnished  with  a  portable  equatorial  stand,  capable  of  being 
adjusted  to  any  latitude.  The  magnifying  power  was  about  30,  and 
the  radius  of  the  ring  was  an  arc  of  1015  seconds.  In  other  observa- 


tifR8„^,^r^»ltj|i¥Mwpwit  by.Oalliaed  ■wa»  iKcd,  nhicb  wwlOi&et 
in,,f(H:lll,^^g(ttt  ff\^  it7^  ,inchea.^Miitar«.  for  obfceviB^.  tbeicOmM; 
tULey^TgliWA rfPiignifyiBg  86  timeswoa  ein|ilDy«d>  .       .  .  .1-.  t  .in 

,  A  paper  was  then.re;id,  entitled,  "On  thesi]|qK)aediPowBrijDf'Suc>' 
tL9n  ,Qf  ibe  Common  Leech."  By  Tboma*  iA|idrew.,KnigbW  lE^iH 
lf.R.S,.^,l'resiiient  of  the  Horticul'iural  Sodely. ..     ...>.;'.i    ;.!■  :"  ■■■ 

j.^rom  obsfruitig  the  feebleneiis  of  tite  musculHrfaro&ieih&ited.by 
't})e  lejepki  in. its  progressive  movements  thcougb  tb«  Water, (he iniMhbf 
'^YiH,!^  Iq  ^pubt  its  possessing  tlie  powerioEiuclion  tbBt«re«>  anil- 
versnlly  ascribed  10  it.  A  fuct  which  citne  undp-  hia  notioc  abAw 
KixCy  years  ago,  of  con.sid enable  loax  ,of  blood. frcm.tb^iliigifdllowisg 
the  bite  of  a  vigorous  leech,  suggested  to  him  th«ndea*lwt-theamoi«l 
migltt,bec(Vne:lUU^d  wit^  J>1(iod,aiiDi>ly  by  thoinjoctiwi  ,of.itA  boj^u 
cpp^que'nce'oif  tlie  )rau«tHfiH'itl),Wihi«b.t)iP'blop4iH  i»«(le,to<flaH';inta 
it.frofn  the  p^rt  bU.t«n  {—-xnimpietuit  which  he. imagines  ms)!  be>ocr 
ca-sioned  by  the  introduction  of  a  peculiar  kind  of.venoin.'  .tie  ooD' 
siders  tlie  irritation  which  often  accompanies  the  bite  of  a  leech  a* 
cQixflborattcig  thi»  hypoth^ifl  ;  ,he  n;dmitS)<bow9.ver,;)hfititbe-iDAani- 
mation  excited  by  the  sting  of  a  bee  or  a  wasp  is  attended  with  effects 
of  a  totally  opposite  kind ;  for,  in  thnt  case,  the  blood,  instead  of 
having  a  tendency  to  flow,  stagnt^tes.  around  the  point  where  the 
poison  lias  been  instilled. 


A  paper  was  also  read,  entiiled,  "  Experimental  Researches  in 
Electiicitj'.— Toorth  Series."  '  By  Michael  Fa™d^,'Esti.,"6:C.l,„ 
t\R.S.,  Fullerian  Profeasqr.of  Chcmiftiy  in  l^e  Rq)«Ii  InuU«ii«iii  of 
Gre»t<£>fi^iiir.,.  1,,.  .....  ■  ■:    ■,.  ,  -;,iim  .■■■■.  nui  -.ii   .  ,-i-iil^-_ifi/i 

liie  AUthorj  philp  proeeculiqg  hjs  ceSieAMAps.Kin'electronehenkiil 
decomposition,  observed  some  phenomena  whicbi^iJpewed'hiiwiWftM 
able  to  a  general  law  of  electric  conduction  not  hitherto  recognised, 
Hefapnd  fhat  an  eltici^ic  current  from  bj  volwio.  l»«efy,,w±iich  is 
readily  conducted  by  w^M^r,  did  not  pass  thtoiifi^  ic»[ '««e»' thd 
thinnest  film  of  ite,  interposed  jnth^  circuit,  vim  suflSdieiit  to  itrter- 
cept  all  electric  inQuence  of  such  low  intensitiea  as  that  producsdjby 
the  voltaip  apparatus,  although  it  allown  of  the  tcmuniission  ofclei^, 
tricity  of  such  high  inteosity  aM  that  excited  Vyth^icommoa  «I«in[i|al 
niachine.  The  author  ascertained  that  j*  great  nmnber  ofiothet'^nb- 
stances,  which  are  solid  al  ordinary  temperatures,  do  noCContiuoiithB 
electric,  ciir^eot  from  the  voltaic  battery.  untiVithsyi  avDj  liqua&e^ 
A^LQng  these  are. . potassa,  proCo^ide  of,l^«id>  gloss.of  .utimuliytuBiul 
oxide  of  bismuth ;,vfirious  chloridex,  iodideti  nnd.'Su]phHi)ctsjir-Rnd 
a)so  many , of  M'^  Prdin^ry.  neutral  salwwith  a]k»tliaeba*e&i<Jp<Rltnad 
every  instance  the  bodies,  subjected  to  ll^  laM':arp  decompsaritleljqt 
electricity^  and.tfieir, decomposition  con  be. effected  ooiyinhfia^they 
are  in  ^  fluid, state,  and  wjiiletheyate  c(Hidu(Xl<Ors>(lfeJQmicitfi'  Tbe. 
auttio.r  inquires  how  far  these  two  properties  are  .fonneatedtogdtlitrt' 
or  dependent  the  one.  upon  theotheE.i  but  £nd9 -that  ReHerali  except 
tions  occur  to  any  genera)  prppositioiv.that-  he  Attempted  [01  AtaUelL 
on  .this  subject,  -i      "■  imi-\-i\'.-)' 
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"Thrtgeneral  leonelusfdiM'  to  nhieh'lie:{k4<^d"ffcMf-th^^j^F^HTn6ttt^' 
dialled  ill'  tkls  pafier  ur«  the'fblioiring  t-^Hrs^,  ihtit  ^H^MieU  \i<hi^' 
duct  electricity  in  the-same  manner;  but' iri  very  djflf^«t'<lfe|fre^i'i-i^ 
Secondly,  that  in  some  the  conducting  power  is  powerfully  increased 
byiilifeltt/in '^)ier»  dkoinished,  and-  Sii!«  without  uWy  t^^^tk^  tbat 
h«»Iyetl!]ie4Sn discovered,  either  In  the  general  nature^  tne $'tit)sttniM*L 
or  of  the  influence  of  electtfcity  upon  it^*^Thiii41y;  tlisif 't\4ere-K  a 
iii]nk)6Mnin!€iasii:of  bodies  which,  wlien  sbHd,  itlsnTate  eFettyrd^^^^rtd. 
whffmsfiuli,  cdviduct  it  freely,  and  are  decomf)b5:^d  by'^t  j  ySet'lhttV 
theretare  Tftdny  fluid  bodies  which  db  notsehsibly  cotidijdt  i?fettn(iW 
of  toW  vnUsnsity  j  <tnd  some  that  conduct  it, and  are  notiiettrnijJiMiSi 
•^»^nd,'']liajiitly,ihat  fluidity  is  not  essential  to  decbmpositlph.  '  ^Ifl-' 
pbaret  of'silvet  is  the  only  body  yet  known  to  be  capable  of  Wsii- 
kting«a:  vi^ltaic  current  when'  solid,  and  df  conducting  it,  Without  dle- 
cdaipo8«tioA,'t«lien  fluid.  No  distinction  can  as  yet  be  drawn  betwejeh' 
the  con4uctiiig  powers  of  bodies  supipiasfed  to  be  el'i^fhentarv'iiod  Vhosi! 
knowni<o  be  ■compoondfef.  >  '  '' '  ■      • '"  > 

•i<U%r5Mietf  ith4»i'ad}Otirnedover  Whitsuh-ii^Heik  tb4^^  6th  bf if tiiii^.' 

FRANCIS  DAILY,  Esq.,  Vice-President,  in  the  Chair. 

jC^pt^inj^ppn  jUiJ)quj,R Ny  «Tas ,ekcted a. F;rfW:of.th«- Soowtyjf.l 

!.*  PwfefiS^rf'ttesfentalttes,' of  Paris  5  PVbfessdi" d.  Ol'il'jkcjoSiJ'ol 
Konigsberg  5  Baron  von  Lindenau,  of  Gotha  ;  Professor  jW^kHliw 
Haltet^f! aiid'M\ o.  de Pont^codlant, M  Palrts,  werie;ete<ited'  PoVtlgn 
M*ttib«l»*Pth*  8Dciety;  ■■■'  •■■'5  w,.-.  :  ,  ..-i-..    r.-  r.  ■;•'■.::•  ■•!.:(.■', ,n-T5'|p 

!"  A -piper/ wtts  ready  entitled)' "  An  Accoirtyt  of  a  Secbhd  'Si^tT'j^s'if 
£ocpe«initnts>  on  the  Revista^e  of  Fluids  li>  Bodies  f^a^sihg  ti^c/trgt:/ 
theiiii/^)fBy>J«to>es  Walkefy  Esq.,  F.RIS:> Civil  Eh^nW^^^^  '"  "' 

^rifhe*aU(ihqr^m  a  paper  read  to'the  Society  In  the  yiedr  l8*ij^,  klid 
p9idtetiin>«he'Phi)oRiophical  Tranftac^byis;  gUve  an*  Recount  of  sprtie 
experixttentiS' showing- that  the  i^sistance  of  finidM  iiieti^as^  lA  a'l^aim 


^tateg/thefvdmltH'of  ihi$  ^ttihek*  ini|uirfe^  on  this  subject.  His  ex]pfe- 
timentftiwc^itifaiadb  at  the  East  iiidia  t)ocks,  on  aboat  twentj;^-tiiree 
lfertilbngiand>«rKWidey  With  the  sleiw  and  fltern  nearly  vertrcftl*  brie 
enld>bfeiwg|temiibated  by-awanglfedf  42^,  and  the  other  6r:^2^'^  -anii' 
theireuiiirtain^fe'toithfe'  boat*s  motlfito  bdtt^tiicasuyedi  by'a  dy^arhbtri^. 
tBUj  Tte  itiadbi  twei^ive^i  in  tfrt)les' i^'rind  it  appears  from  them,  thW 
it9li)|hiD<ye4)$^>fi4iarp0ess^iN-moir6<im|klrtant  in  the  bow  th^h  inr  jthe 
st^PD4>bttt*hat  th^  "reverse  MS  th^^se  in  VfesSels  carrying  heavy  car- 
gQekiriFrom^anathel-^seviesof  eixperiments  the  author  infers  that  the 
resistance  to  a  flat  surface  does  not  exceed  l'251b.  for  ^ach  square 
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footf  at  a  speed  of  one  inile  per  hour  ;  tDcreostng,  for  greater  velo- 
cttwfl,  in  a  itatio  considerably  bighef  than  the  square  of  the  velocity. 
The  author  concludes  with  some  observationsi'on  th^  results  lately 
obtained  in  Scotland^  where  great '  Yeloeities  were  gi«iren  to  beats 
moving  on  canals^  without  a* proportional  increasie  -of  resistance. 

The  reading  of  a  papcir^  entitled,.  ^''Researches  on  the  Arseniatcs, 
Phosphates^  and  Modifications  df-PhoephomcAcidv*-'  bv  Thomas-Gra- 
ham«  Esq.,  M.A.,  F.R.S.E.,  Lectureron  Chemistryiin  the  Andersonian 
Institution  of  Glasgow )  conamonicated  by >  Edward  l\ntier,  M:D., 
F.R.S.-^wa8  commenced. 

■    -     ■'    -  '         '-'■*■  ■...;.■:■  -...-.■  I 

June  13,  i833.\^ 

HIS  ROYAL  HIGHNESS, THE  pOkE  OF  SUSSEX,  K.G., 

President,  in  the  Chajr.    '  .  ^     / 

Mr.  Graham>  paper  was  resumed  and  concluded.* 
The  tendency  of  the  arsenic  and  phosphoric  acids  .to  form  subses- 
quisalts  with  the  oxides  of  silver  and  lead  is  well  known  ;  correspond- 
ing salts  with  alkaline  bases  also  exist.  The-  author  describes  the  me- 
thod of  forming  the  subarseniater  and  sabphosphate  of  soda,  and  their 
properties ;  and  shows  that  they  are  subsesquisalts,  containing  one 
proportion  and  a  half  of  base  to  one  of  acid.  •The3nare  tbeonly  known 
soluble  salts  of  that  oonstitution  $  and  it  is  remarkable;;  that  the  acid 
of  the'  subphosphate  of  soda  is  not  convertible  iiltd  pyrdphosphoric 
acid  by  the  action  of  heat,  like  the  acid  of  the  cemknonF  {Shosphate  of 
soda.  This  may  be  explained  on  the  faypotfaesia^  that  phosphorio  acid, 
in  contradistinction  to  pyrophosphoric  acid, 'contains  aa  atom  of  water, 
which  stands  in  a  basic  relation  to  the  acid/ fandtwhieh  may  be  re- 
placed by  an  atom-  of  any  of  the  usual  bases.  '  Hence  also  arises  the 
disposition  of  phosphoric  acid  to  form' snbsesquisalts;  'for  the  common 
phosphate^  used  a^  a  precipitant,  exchanges  its  basic  water  for  a  fixed 
base  'j  and  for  this  reason>  likewise,  phosphate  of  soda,  or  any  neutral 
phosphate,  cannot  be  made  anhydrous  without  becoming' a  pyro- 
phosphate 5  but  the  subphosphates  having  an  excess  of  b^ise,  may  be 
anhydrous,  as  Stromeyer  observed  $  and  indeed,  they  are  not  con «• 
vertible  into  pyrosalts.  The  acid  formed  by  the  combustion  of  phos<>> 
phorus  in  air  oi*  oxygen,  constitutes  a  third  modification  of  phosphoric 
acid,  distinguished  by  peculiar  properties^and  which,  from  the  differ- 
ence of  its  saturating  powet,  in  rriation'to  that  of  the  pheisphoricand 
pyrophosphoric- acid,  the  author -cf^nsiders  as  ^h  polfwief'ic  phosphoric 
acid  J — a  term  lately  applied  by  Berzelius  to  bodies  of  the  same  rela- 
tive composition,  but  differidg  in  their  combining- proportions. 

The  author  devoted  much  time  ahd  attention  to  deteriain«  the  quan- 
tity of  water  of  combination  in  the  foregoing  subsalts  ^  but  the  result 
he  obtained,  namely  dO'2^  per  eent^^  isnot  easily  reconciled  with  our 
best  data  for  atomic  weights.  It  is,  however,  pretty^n early  dbmpatible 
with  23  or -24  atoms  of  water,  according  to  Bdrzelios^s  weight  of  the 
atom  of  arsenic;  and  if  ttie  latter 'estimate  be  correct, 'it  is  curious 
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that  the  subarseniate  differs  from  the  neutral  arteniate,  merely  by  the 
NubstitutioD  of  an  latom  of  soda-  fov'  an  atom  of  ^wuter  $  for  the  latter 
salt  contains  25  atom&^fwaten.      «       < 

The  author*s  experiments  on  the  composition  oftbesubarRsaiateof 
soda,->— the  results  being  reduced,  to  the  hypdthesis^  that  it  contains 
23  atoms  of  water, — represent  it  as  formed,  (per  cent.)  of  arsenic 
acid,  27'69 ;  soda,  22*^5  y^\BLieryi^'?5.^  The  subphospharte  of  soda 
was  found  to  consist ^pevcent^afsubMsquiphobphate,  43*97$  water, 
56*03  i  >  the  soda  in  the  salt  araountiiig  t&  24'87J 

The  author  attempted  4)6  determine  the  quantity  of  phosphoric  acid 
in  this  salt,  by  direct  precipitation  by  nitrate  ofiisilTcr,  but  could  ilot 
obtain  rigorously  accurate  results  ^  for  tlie  subphosphate  of  silver  car- 
ried down  with  it  a  portion  of  the  nitrate,  which  washing  could  not 
entirely  separate.  He  likewii^ei  faili^l  in  his  endeavours  to  obtain  pure 
subphosphate  ^nd  su|)ars§niate-of  poUsb.      ^   •  -.        ... 

The  subarseniate  of  barytes  app^are;d^  by  a  Mngle  exjseriment,  to  be 
composed,  (per  cent.)  of  arsenic  acid,  32*66  ;  barytes,  67'94 :  from 
wliich  the  salt  woald'seem  tocontaiwan^xcessofbase;'  forby  tbedry, 
the  subsesquiarseouate  of  barytes  Bhouldibe>€OflB;poiiedof,'<acid,  d3-4$ 
base,  66*6ii  ■    ».■  \>'-^-  '.i  :■  -'i  -•;":  \y''.f.<    <  ■■  •••!'■  •  =   '     ''■.■  '•'•  -■■• 

When  solution  of  muriate  of  lime  is'ponmliMtda^exeess-^aokiiu 
tionof  phosphate  ofisoda^.ov  vtMMfr>phoB)duiltoJo6<iime^  dit^Wed  in 
muriatic  acidyis  preoipi|batt^.by  aaimonia,  a  gelatinous  mass  isfonued, 
which^lias  been  called  the  mbpbosphacte  frf^  ^me 'of  •' bones ;  the  com- 
pOHitioii  of  which  is  singnlar,  iconmsti  n^j  on :  the*  simpltsUvie w  -that  «an 
be  taJ^en'of  rt^jof 'ft  atauis  of  phosphoric  acidy  and  4  of  ^lime:  .  It  was 
noticed,  by  I  Benceiios.   •*<.  ;«■   >■- n.     j/ *.a  .   t'-r-  h.   >  ,'j.y.    ..««    *'   *• 

The.authev  thinks  the  anomalovs  canipofiklon^ol  this^  sak  may  in 
someineasuie  be  Qjcpbiaed  by>  conHMenngit  ^iCoosinting  of  1  atom 
of  the  neutraJ^  and-2  utoma  of  nhe  mtbsesquiphosphate.'f  Aceordnng 
to  BarsdiHsv  caleined  oxubon^d  (are- cofa  posed 'of^sueh  a  phosphate  of 
litne^  with  a  little ciarbunateiof'4 use) ^  'but  a; doubt. avises'of  the  accu- 
racy of  this  view,  from  the  fact,  that  the  presence  of  carbonic  acid  in 
the  calcined  phosphate  of  bonefa.is  noproioCiof  the-existence  of  that 
acid  in  the  same,  prerious  to-^eabination.  ■■    >  ;i.i  .   ■ . 

The  earth  of  bones,  at'tcr  oaKnnaetion' at  'ahigh  temperature,  con- 
tains phosphonoy  and^not'pyrophosphoFicy  aoid-r.the'excess.4)f  >base 
preventing -the  tranaitaonv=         '•■■  =  •       *.:•  • 

'  The^audior's^aaaiysis  of  subarsenialBiOf  lead^  formed  by  the  gradual 
addition  of  sola  tion  of  acetate,  of  lead  tosoludon  lof  subarsef^te  of 
Boda,  afforded. a -striking con^mation  of  theatomicnrveightof  arsenic, 
deduced. by  Berzeitoa  from  his  analysis  of  arsetiions.  acid  by* sulphur. 

A  paper  wa»iread^entkled,M  Some  Observations  on  the  Structure 
of  Shells,  and  ■.  on  the.  Economy  -oii  Molluscous  Animals."  By  John 
Edward  Gray,  £sq.'F.R.S4.>     -        </        .•  ;. 

The  author  distinguishea  two  kinda  of  structure  in  shells  j  .the  one 
in  which  the'  calcareous  jnattev  /is  'Crystallised,  composing  what  Mr. 
HatcheCt  has  <silled  the  poreelltmeous  structure ;  and  the  other,  in 
which  it  is  deposited  in  grains  intermixed  with  a  large  proportion  of 
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rnkkm^  omttier^  CQifkiliinting,i\\9  nacreous  or  granular  structure.  The 
fomuer, /class  of  fihellsj  winch  includes  mobt  of  the  turbinated  uni- 
valves, may  b^  divided  into  those  in  which  the  crystals  are  rhombic, 
and. thoAe. in  which  they  are  prismatic.  The  first  are  composed  of 
three  duitiBCt  J^xyt^rH^.the  laminae  of  which  are  disposed  differently,  in 
the  intermediate  layer  from  what  they  are  in  the  outer  and  inner 
layiersAi  The  direction  of  the  fibres,  of  each  being  pearly  at  right 
apgks  to  that  of  the  contiguous  layer,  the  strength  of  the  shell .  is 
retOKiered  considerably  greater  tjian  if  the  arrangement  of  the  fibiies 
bad  bec^  uniform  in  each  plate.  The  comparative  thickness  ol  .the 
Ahree.  fdates  varies  in  dififerent  shells ;  but  the  central  plate  is  geue- 
ifdly  the.  thickest*.  The  outer  plate  is  the  thinnest ;  and»:  in  stMoe 
atk^lls,  is  easily  detached,  in  consequence  of  the  deposilaonundenii^h 
tejjtf.  a.wbit^  film  of. less  coherent  matter.  It  often- happens,  that 
when  the  animal  arrives,  at  .its.full  si^Ci.j^  deposi^;layec8of  (^h^U 
>^ther  ion  the  lips  or.  the  columella  :  and.  in  some,  a^',  the .  Cypr^<f^  an 
addHion^l  .^pat^  which,  is  border,  more  compact,  end  differently,  co- 
loured-from  thie  rest  .of  the  sh^ll,  is  formed  by  an  extension  c^-the 
mantle,  and  laid  on  the  outside  of  the  shell;  the  part^  where^the  two 
reflected  portions  of  the  mantle  meet  on  the  back  being  marked  by 
what  is  termed  the  d<)r«aZ  ^ne.  •  ...,•,... 

.  Besides  these  component  parts, of  turbinated  shells,  there  is  often 
deposited  oa  the,.sidesAQd  interior  part  oC  their  ca.vitie8>  especially  of 
Uie  .uppcic  wJi^rlSj  a  transparent  calcareous  concretion..  In, shells  of 
ivhichthei, spires  are.  elongated  and,  acute,  a»  in  the,. ^urrUeUa^  this 
deposition, entirely  &Us  up  iJbe  cavity  of  the  upper  whorls;  thus  ren- 
dering solid  the  tips,  which,  from  their  small  size  and  original  thin- 
il.ess,  would  otherwise  have  been  very  liable  to  be  broken.  In  other 
cases  the  animal,  instead  of  filling  up  this  upper  cavity,  suddenly 
withdraws  its  body  from  the  upper  whorls^  :and  then  forms  a  concave 
septum,  by  which  the  vital  coimmunication  between  the  body  and  the 
apex  of  the  sheU  being  cut  off,  this  part  decays  as  a  dead  shell,  and 
gradually  falls  to  pieces. 

Shells  having  a  prismatic  crystalline  structure  are  formed  of  short 
fibres,  everywhere  perpendicular  to  the  surface.  The  prisms  are 
mostly  hexagonal.  Shells  of  a  granular  structure  present  a  more 
uniform  texture;  •  the  plates  of  animal  matter  they  contain  being  vdry 
thin,  and  closely  cx)mpacted  together.  They  have  generally  a  pearly 
or  iridescent  lustre,  arising  from  this  peculiar  conformation..  The 
particles  of  disintegrated  rlacuncB  are  employed  by  the  Chinese  as 
silver  in  their  water-colour  drawinga*  In.  many  shells  belonging  to 
this  class,  as  in  the  Oyster,  the  aoimal  matter,  being  more  afaundant, 
produces  a  distinctly  laminated  texture*  "i;  \ 

It  has  been  generally  believed,- and  sometimes:  strenuously  main- 
tained, that  molluscous  animals  have  not  the:  power  offlbsovlnngrthe 
matter  of  their  shells  when  it  has  once  been  deposited.  Theodtlior 
brings  forward  a  large  mass  of  evidence  in  proof  of  lheir=frequ«nt}y 
exercising  this  power.  In  the  Cone  and  the  Olrve,  all  tlieikepttf  be- 
tween the  whorls  inclosed  in  the  body  are  very  thin.and Dranspitrent, 
and,  when  ix)mpared  with  the  corresponding  portions  eC  the'OutsUe, 
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adjacent  to  the  ap^.t,  are  fotind  to  liav«loM'th^'6irtpr  atul  fiNe  Mvkffe 
layers^  the  itrnermost  hlotie  retnainirig.    fh  ih^^AiiTiholar;  thisiwtltft' 
layer  also  iv<  remoted,  leaving  a  simple  ttivity  in  th(*'^j)per1ialf  of'thie 
Afeell.  "  The  absorption  of  the  snbstance  df  th*fl*  ?<it«Hial'porddn«  tof 
§hell  giv^  more  space  for  the  body,  at  the  same  timehihail'?!  ^ende^ 
the  «h«U  rtuch  lighter,  withOat  anfy  dirriittutidn  of  it*  iBtreri^h^  the 
bdidy  being  fiufficiintly  protected  by  the  outer '^horl.  in  thfe  MMd^r, 
find  Other  sheHs  having  tidges  or  spiinftiFbn  the  front  of  the  \vWdrh, 
which,  in  the  progt«J«  of  the  groMh  Of  the  liheH,  th^e  suceeedwg; 
whorfs  would  necessarily  Overlap,  these  appendages  tire  generally  ab^ 
sorbed/ to  Make  way  fbr  the  succeeding  WhorlS ;   their  abfeerptldn 
being  effecfted  by  the  edge  of  the  mantlieas  it  comes  fn  contact  with 
them.  '  Thus  ^*  manj^  ^ecies  of  Mollusca  fA>sbfb,  at  i^egulat  ejiot^ 
ctf  their  growth;  certam  parts  of  their  Jihells,  which  httd",  at  a  prece^in'g 
pertodi  been  deposited  about  the  lip  in  the  form  of  rtbs  6t  teelh. 
Molluftca  have  also  the  power  of  foh»T^gexeavationd=in«he  shells  Of 
other  animals  of  this  citeAs;  and' sOmeticnes  of  other  inditiduais  Of  the 
same  species :  many  instances  of  these  fhcts  are  adduced  by' tWe' au- 
thor ^  r%morig  which  one  of  the  most  coriou^  is*  the  hfettotj^br  tht'  SpU 
raglypktts,  which,  in  the  ppogrtess  of  Its  enlargemeYit,  rthferdrbi'^'tufeni- 
lar  portion  of  shell  which  it  had  formed  at  an  eal'ly  period  of" itte  growth. 
lliey  also  excuVate  poftion^  i6f  sfolid^ockirt  providing  "tt^  tli<^1>hbi- 
tation.    Molliiscous  animals,  however,'  do "ftof  appear*  to  be  ifafptiblfe 
of  removing  extraneous  obstacles  which  oppose  their'jsi'ogi'ttH  in  the 
fohnatkin  of  ftieii'  shell  5  in  proof  of  which;  Various  exanrplefi  are'iid- 
duced  df  foreign  bodies  being  inclosed  in  the  layers  of  shells;    The 
author  pi-oduces  evidence  of  the  secretion  of  the  rriMerislls  of  the  shell 
by  other  parts'than  the  mantle>  and  in  pArticuto  by  the  Upper  part 
df  the  foot:  The  dperculom  is  in  this  Way  fortned,  in  a  nittnnerexactly 
simFiflarto8he]|;bythebackof  the  fbott  rih'dfts  various  modifidif tens 
of  form,  the  author  remai^ks,  afford  irtiportant  characters  for  the  sy- 
Mematic  claissificution  of  this  department  Of  Natural  History.'     '  • ' 
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June  20,  1833.  '  ' 

.    ■  ■  -<.-■.■,■         .       ■ . . 

WILLIAM  GEORGE  MATON,  M.D-,  Vice-President,  in  the  Chair. 

^His  Grace  tlje  Duke  of  Buccleuch,  and  the  Right  Hon.  Sir  Thomas 
Denman.  wl^'rfe' elected  JPellows  of  the  Society. 

»^  Profesloft  Stroteeyer,  Foreign  Memb.  R.S4,  presented  two  speci- 
tnensiyotie  "ofthe  coarse-grained,  the  other  of  the  fine-grained  variety, 
of  the  remarkable  mass  of  iron  lately  discovered  near  Magdeburg,  and 
an  account  'of 'which  had  been  laid  before  the  Royal  Society  of  Got- 
•tingefD<fm'thel4t^  of  la»t  month.  This  iron  was  found,  in  several  de- 
tanhed  littnpsiy  about  four  feet  below  the  mouldy  by  Mr.  Kote,  who 
^tonaidered 'himself  the  more  auUiorized  to  pronounce  it  meteoric,  as, 
iai  thci^roQideH  of'Magdeburg^  the  descent  of  a  fiery  meteor  is  re- 
corded as  hawing  happened  in  theyear  998.  Professor  Stromeyer  has 
sitbjected:  tills  iron  to  a  mimite  analysis,  the  results  of  which  are  very 
interesting,  inasmuch  as,  besides  the  alloy  of  nickel  and  cobgit.,\iSi^« 


204 

fto  m6lybdid'MM'UaMtm«A^ith  i^^^  m  th^  y^llbw  le«id 

ore  of  CaViMhiii'afMlafew'otheriiAflfeeA^.  '  '    -  ^ '       " 

Thm  following  Ate  the  iextemttltritArtoteMof  the  aix  Mt!i9t?s  dti^  tl(>, 
the'kigilst'^frWbteh^waft'  about  fifty-fieviAn-'poW^ds  ?n  wi*i^ht y'lh^ 
others  wer^  considerably  smatter^  Thetr  ihape  is  tnbre  or  lesb  oWil 
aiMt  ftai,  frith  suHkcM  rather  oxidated,  arid  here  and  there  covered 
with  im  earthy  atist'.  Tht  larger  lampor  did  itiof^xblbit  atiy  traccf'of 
tieon»y  but  itvsome'^'the  AfnftHei<  piede$r/()^t  of  tfie  metaliic  tba^ 
had  pa^teed  into  a'porous  s1iii|B;^ik€l'body  ;'of  >#h{ch  latter  a  fevr'de^-^ 
taohed  pieces H^ar^lfkev^vge'ibond'.  "lliis'ifQti  poB«;fei9a^6  nO'd^^ee'df 
dnctility  f  it  is  hot  attacked^by '  thie  aawi  -arid  btft  slightly  add  #i{h 
difficult  by  the  file.=  Its  terracity,' however j is  considemUk^;  'the 
mosses  r^uired  great  strength  to*  be'  broki^ti'^'  biit'^mall'iragmetoiSsI 
did  not  appose  greater  difficSty  to  b^'  redbd^  %&  a  cdkrke  potfdei^ 
than -white  caist^iron;  and^glasswas  butfeifightly  strtitcheid  byiheitr. 
On  the  fresh  fradture,  thisitioiK  exhibits  wpbn  the  whole  a  sicslyigrii- 
nularstrneture ;  its  internal  lustre  is  moderately  vivid>  and -itis/ cohHir 
tin- white;  ^vith  a  strong  cast  of  grey]  Two^rarietiesof  textore  wel^, 
bowever>  •observable  j'  in  some  (ragttietits  it  Hras  more  distinctlysda^y*, 
of  a  coarsergrain  and  «' deeper  grey  colot*^,  united**©  agrettter  dei. 
gree  of  tenacity;-  Th*-  specific  gravity^of '  the  c6a»e*grsi#eivA!^tJr 
(^arora-O^'-^Mi'tb^m:  2{'''&cJ)  fc^7-2T825-  that  of  the-feie-gtaih^ 

The  mass  contained  much  of  a  sulphuret  not  unlike  in  appear^nfee 
to  variegated  copper  ore,  from  whiqh.  the  s^bsecj^uent  an^lyf  isHpiji^ved 
it  not  to  differ  in  composition,  except  that  a'trace  dfsulphiiret  of  silver 
was  fouMl'  iff  it:  Also  minlite  pofrtidtts  6f  *apill«ifrV'n«ktite  copper  wfere 
ffland'i'n  the  itrierior  of  some  pieces,  togkhe/'withher^'ahd'therti 
some  translucfd)  'pale  yellow,  olivine-^lifce  grains,  bfrt  iri  too  sm]^ll 
quantities  to  admit  of  chemical  examination.  .  » 

Professor  Stromeyer  proceeds  to  give  «  detailed  account  of  the 
chemical  analysis  to  which  this  irdn  was  Subject^  by  him  5  aecording 
to  which  100  parts  ai*e  composed  of— ^ 

■'  vattehj.  »;■.     '"^^arteip,''       '  =  *' '■ 

Irbn 76/7'  H'Gtf  >      ^ 

Mol3i;bderium  .    .     .  9*97  '         '''     l*'l6       ' 

Copper- •■•■.     .     .     J- ■' 8^40  •  ■  •••   ■  '    '-^'•' 4^i3^-';.  J;'--  ' 

Cobalt 3-25  "    "'"    '       3-07"'      '     •'' 

Nickel  .....  1-15  1*28*' 

Manganese     .    .     .  0*02  -'■"'•      O^f   

Arsenic      ....  1*40  2-47              '• 

Silicium      ....  0-35  '  0-39 

Phosphorus    ...  1-25  2-27 

Sulphur     ....  2-06  0-92 

Carbon      .     .    .     :  (h38  0-48 


100  00  10000 
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From^bia  itappearaj'thstthoDgli  *3ne  Mogitebtvg  iron£9Btwnft«U 
the  ingxeiiienu  oh«fBCjtien»tkt)f  inqteanci|ui^U'iA«»MlitiBlt]>k(lwtinct 
fpom  all  otpber^  luthei:49:e](an)iae(l,;by'tb«,pceieDiKiol;ac)J4deiHiqi 
aD4'&i]9Pilic.;  tiy  the  s«ialleT,iiiMi  r)tthar.an»(uJ«iU9T9r«)rti(in.flfn)ck«l 
and  cobalt  which  enters  into  its««npeutmn.f  t)yi^ki><{t<M»)i<(tweVill«q« 
capillary  xopper  mdof  vftciegat«dia}pperi«n,'iwt«od.Qfi(h4iW>9*tlic 
pyiites,  (pKtid  in  .iow&ia^f^-\\ton'i  .tm^-  iB^^JbyiUic^ptintac** 
tboughqhly  A-Uae^  offlulpharrt  of  aiJiiw,,^  .,|.'.;-t.,i<  .,<.,-,  ■!■,■'. >.■  -tivih 

J'roEestor,  Stiameyer  then  eiitere  into  BR  eMimiWMac^-lhe.eiKWiV' 
sUutc^  which  appe«roppaied^  t)ifl«piiiioi)|trhicli^aMJgw«P»t4<lrie 
Qcigin  tvtkis  irofl,  md-of, thev^eclMw. Again >llu<{feiag'ithe[)irQd|jtct.«< 
aro^eial  fuuon  t  atnonf;  whif^,  Dn4r(l^^the  greatest, is. itHicottMilm^f 
alloy  of  molyhdenum,— ^.jueolivhieh'has  hitheiM  [M(bJHwi.iobMn>«d 
either  in  oreBofirou  and  copper,  or  in  any  alags  or^tberpro^uataGf 
stqeltiBgifumaces.:  DiUi.Ox.  Stronieyer.haBsinoe«btaine<i,  &■>«  the 
Hart2,Moutrtiiina,<aBin:)ilaraiidin]ualiy^M>UeniBtMi^l  (iiiuit^irtn,  tha 
aD»lysiii  of  nvhich  has  fura^bed.aearlV' th^  Aeme  n«sitltS'  as  thaC'«J  the 
MagdeMfg  iron,  except  that  it  con'taifiBd^no  variegated. copper  or*. 
Fpiture.observtttioas  will  pr^bnhly- throw  moredight  upon  lb»-nal«re  (rf 
these  «oigmAticuJtDetalliottodK!tf  Msllev«atat:tbedi«eQvcaj'ief.in)Q> 
lyhd^nuqi 'in  them  ii»  en-far  ofi  great  ikteriMt,  at),  ie  cMe  ihejirBtuudd 
iilMiii$>tHly  prore . to.be. artiflcinlproduotAiiit  is  fair >t&'Cof^ecture  (hat 
th^t  BCWY^  met^l'itMUt  eii^erinta.  QO«ibilUtiant,«tiiU<unkaoinito  the 
cbemcal  ^WMf^ilogi^'i  ori«a:ur,i«.MinK)  .QKe^i«i[|  marlt^d'  «tnile  mi 
aufih^BindlprapsrtiansiaB^to-beepinefOiliB  titBaiunl-app^i^Qtontyiin 
the  products  of  the  long-continued  operations  of  thie  smqliwig  fur- 
nace* < !■■  .        ■:'-,..   I,--;-.,-  .f...,i,-.   1     "(',  'l-:r    ;•  iviiii  1(11.-.     >■--•■•   -ir!i 

'  T^eimdwlnj;  papers  were  read: —      '  '^  '"''  \, ','',',','  'i  i  '',,  \,i; 

.  |.,."Cft»enwliion8  on  the  Physiology  of  .the,  iNenrfilofiSeiiBrtiflDfil- 
lustratea  by.^icase  tif  I'luidysis  of  the  Fiftit  Pair.",  ^By  John  Bipbs^M 
E^..  Cocninunicnted  by  P.. M.  llogeti  M<l)-j  Se^.A.^.  '     ,.':.-    ,, 

l^e  infiuence  of  the  fiTth  puir  of  nervf»>.  on  the  funotitma  of  fights 
Bpiell,  apd.tiw4e,-iS'^Bubject,whidi  haajtitaly  ocrupiMUhie  ulteittion 
c£.physiologi»tf>-  Af^y  eKpedmentti  have  been  made  aa  living  an i- 
tnaJa  with  a  view  to  its  elucidation^;  but. these  experinteptH  have  never 
ledtoi^nysatiRfactpryconclueipn.  Cpnaiderable  light  has  been  thrown 
upon  thisobscnre  question  by  the  phenomena  attending  a  case  of  pa- 
ralysis of  tb*  fifth  pair  of  nervefl.-T^ich  occurred  in  the  author's  prac- 
tice, and  oEn^ich  he  gives  thehittory  in  del^,  after -qpoiting  the  ac- 
count given  by  Magendie  of  his. experiments  and  speculations  respect- 
ing the  fuRttlipns  of  these  nerve«.  >>    ',    ' 

The  ladywho  was  the  subject  of  these  observatiosta  bed  been  af- 
fected with  {total  insensibiliiy  of  .the  leftside  of  the  face  aqd  head,  to- 
gether with  Ktrahismus,  accompanied  with  double  vision  ;  but  the 
powers  of  voluntary  motion  of  all  these  parts  remtuned  entire,  The 
globe  of  the  left  eye  was  quite  insensible  to  touch,  though  it  retained 
the  power  of  vision  unimpaired,  excepting  that  for  sometime  previous 
to  death  it  had  lost  the  faculty  of  distinguishing  colours.  The  left 
nostril  received  no  impressions  from  the  most  initating  stimulants, 
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siich  as  snuff  or  ammonia  ;  yet  the  sense  of  smelling  continued  un- 
impaired. .  The  left  5^ide  of  the  tongue  was  quite  insiensible  to  im- 
pressions both  of  touch  and  of  taste.  On  examining  the  brain  after 
death,  a  scirrhous  tumour  was  found  lying  on  the  inner  surface  of'the 
sphenoid  bone,  extending  laterally  to  the  foramen  auditorium  inter- 
nuip,  and  resting  posteriorly  on  the  pons  Varolii,  which  was  slightly 
ulcerated.  T^e  tymour  had  completely  obliterated  the  forapiina  for 
the  tjxit  of  the  three  branches  of  the  fifth  pair  of  nerves.  This  case 
proves,  therefore,  that,  contrary  to  the  opinion  of  Magendie>  the  senses 
of^mell  and  vision  can  be  exercised  independently  of  the  fifth  pair  of 
nerves  3  and  that  the  sense  of  taste  is  altogether  dertved  from  that 
nerve  ;  and  corroborates  the  views  of  Sir  Charles  Bell  on  this  part  of 
physiology. 

2.  **  On  the  Respiratory  Organs  of  the  Common  Leech  {Hitudo  offi- 
cinalis, Linn.),  and  their  Connexions  with  the  Circulatory  System/* 
By  George  Newport,  Esq.  Communicated  by  P.  M.  Roget,  M.D., 
Sec.  R.S. 

The  stomach  of  the  leech  has  been  hitherto  described  as  a  large 
elongated  sac,  simply  divided  into  ten  compartments  by  perforated 
membranous  partitions  :  but  the  author,  by  a  more  accurate  exami- 
nation, finds  that  each  portion  of  that  organ  is  expanded  into  two 
lateral  caeca,  which  increase  both  in  size  and  in  length  as  they  are 
traced  along  the  canal  towards  the  pylorus.  The  cseca  belonging  to 
the  tenth  cavity  are  the  longest,  extending  as  far  as  the  anus,  and 
have  themselves  four  constrictions  :  the  cavity  itself  terminates  in  a 
funnel-shaped  pylorus.  When  the  posterior  end  of  the  animal  is  cut 
off,  the  caecnl  portions  of  the  stomach  are  laid  open,  and  the  blood 
which  it  receives  flows  out  freely,  as  fast  as  it  is  swallowed  5  and 
hence  the  leech,  under  these  circumstances,  continues  to  suck  far  an 
indefinite  time. 

The  respiratory  organs  consist  of  two  series  of  pulmonary  sacs,  ar- 
ranged along  the  under  side  of  the  body,  on  each  side  of  the  nervous 
cords  and  ganglia.  They  each  open  upon  the  surface  of  the  body  by 
a  very  minute  but  distinctly  valvular  orifice.  The  membrane  which 
lines  them  appears  to  be  continuous  with  the  cuticle,  and  is  exceed- 
ingly delicate  and  highly  vascular,  receiving  the  blood,  for  the  purpose 
of  its  being  aerated,  from  the  veins  of  the  system.  The  blood  is  re- 
turned from  these  sacs  into  the  lateral  serpentine  vessels  by  vessels 
of  a  peculiar  construction,  passing  transversely,  and  forming  loops, 
which  are  situated  between  the  cseca  of  the  stomacli,  and  which  are 
studded  by  an  immense  number  of  smjill  rounded  bodies  closely  con- 
gregated together,  and  bearing  a  great  resemblance  to  the  structure 
of  the  venae  cavae  of  the  cephalopodous  Mollusca.  The  purpose  an- 
swered by  this  structure  is  involved  in  much  obscurity  :  the  author 
ofl^ers  a  conjecture  that  they  may  be  analogous  in  their  office  to  the 
mesenteric  glands  of  the  higher  animals. 

With  a  view  to  determine  some  circumstances  relating  to  the  mode 
of  the  respiration  of  the  leech,  the  author  made  some  experiments,  by 
confining  the  animal  in  water  deprived  of  air  by  boiling.    After  some 


207 


time  the  leedi  was  observed  to  give  out  bubbles  of  air  -,  and  the  watei 
of  the  vessel,  when  tested  by  lime-water,  indicated  the  presence  of 
carbonic  acid. — ^The  paper  is  accompanied  by  drawings  of  the  struc- 
tures described. 


■ : ' 


3.  "  On  the  Comparative  Osteological  Forms  in  the  Adult  Euro- 
pean Male  and  Female  of  the  Human  Species/*  By  Walter  Adam^ 
M.D.,  Fellow  of  the  College  of  Physicians  of  Edinburgh. 

With  a  view  to  the  future  investigation  of  the  osteological  deve^ 
lopement.of  the  human  racej  the  author  gives^  in  the  present;  paper, 
the  results  of  a  great  number  of  measurements,  which  he  has  very 
carefully  made,  of  the  dimensions  of  the  different  bories  composing 
the  adult  human  skeleton.  The  male  bones  examined  were  those  in 
the  collection  of  Dr.  Monro  j  the  female  bones  were  furnished  by 
Dr.  Hamilton.  The  author  was  anxious  to  fix  on  some  one  dimen- 
sion in  the  skeleton  which  might  be  taken  as  the  standarfi  of  all  the 
measurements :  and  finding  that  no  bone  of  the  trunk  or  liipbs  P0S7 
sessed  the  requisite  characters  for  that  purpose,  he  sought  for  it  in 
the  cranium :  and  the  result  of  an  extensive  series  of  observations 
led  him  to  adopt  as  the  standard  of  measure  th^  distance  between  th^ 
prolongations  of  the  zygomatic  ridges,  immediately  over  the  qaeatus 
aiiditorius  ex,ternus,  as  beipg.  that  dimensipn  which  was  less  liable  to 
variation  than  any  other  pf  the  human  cranium.  This  line  he  deno- 
minates the  auricular  transversa  ^  and,^  adopting  a  scale  of  vyhich  the 
unit  is  the  14>t1i  part  of  this  line,  being  g^ner^ly  about  thQ  third  of 
an  inch,  he  states  at  leqgth,  in  multiples,  of  ti)is  unit,  the  dimensions, 
in  different  directions,  pf  almost  every  bone  in  the  skeleton  5  noting 
more  especially  the  differences,  that  occur  in  those  of  the  twx)  sexes^ 
Of  these  measurements,  which  are  given  in  pmch  detail,  and  in  many 
instances  arranged  in  a  tabular  .forni,  it  is  impossible  to  give  any 
abridgement.  The  conclusion  he  deduces  from  his  inquiry  is,,  tha^ 
every  bone  in  th^  body,  e^hibit^  certain  modifications,  according  to 
the  sex  of  the  individual. .  .  =     .n  • 

4-  ''  Some  Experiments,  and  Observations  oil  the  ^Combinations  of 
Carbonic  Acid  and  Ammonia.*'    By  John  Davy,  M.jD.,  F,Tl.S. 

The  author  wa^  led  to  the  investigations  of^which  \ie  gives  an  ac- 
count in  tlie  present  paper,  by  finding  in  the  note-books  of  hisbrx)ther, 
the  late  Sir  H,  Qavyj  some  memoranda  of  experiments  which  he  hai) 
made  on  the  ^ts  of  ammonia,  and  D^rc  especially  on,  the  caibon^^tes^ 
Tiie  first  part  of  the  .paper  relate^  to  ^he  direct  combination  of  car- 
bonic acid  and  ammonia,,  by  which  ^  salt.  Ls  formed  possessing  singu- 
larly alkaline  properties.  The  second  is  on  fl^e  sesquicarbonate  of 
ammonia  J  a  term  which, Mn  l^jchard  Phillips  hasiapplied  to  that  salt 
of  ammonia  which  is  commonly  called  the  subcarbonate,  apd  which  is 
obUiincd  by  the  mutual  decomposition  of  carbonate  of  lim^  and  sal- 
ammoniac,  by  means  of  heat.  This  the  author  concludes,  from  his 
experimenUs,  to  be  composed  of  one  proportion  ammonia,  one  and 
a  half  of  carbonic  acid,  and  one  of  water.  He  then  enters  into  a 
comparative  review  of  the  analyses  of  this  salt  by  other  chemists,  and 
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gives  ani  account  of  the-  results  of  his  experintents  to  det^nnine  its 
sohibility^  at  cKflcrenti  temperature»i  He  next  proceeds  to  consider 
the  bicarbonate  of -ammoaia^  which  he  finds  to  consist  of  one  propor- 
tion of  ammonia,  two  of  carbonic  acid,  and  two  of  water.  He  con-* 
dudes  byrian  inquiry  into  the  effects  of  heat  on  the  solid  i^qnicar- 
bonate 'npi  the  carbonate  of  ammonia^  in  which  he  reviews  the  ex- 
petimdilB  and  inferences  which  Sir  H.  Davy  has  recorded  in  his  ma- 
nnscnpi  notes;.     - 

.5.  <1  On  Ihe  In&uence  of  Coioar  on  Heat  and  Odours."  By  James 
Stark,  M.D.,  of  Edinbui^gh.  Communicated  by  Sir  David  Brewister^ 
K.H,;  LL.D.,  F*R.S,  V.PJl^.Ed 

The  author  observes,  that  the  only  experiments  on  record  relating 
to  the  modifying  eiiect  of  different  colours  on  the  absorption  ojf.  heat 
from  solar  light,  are  those  of  Franklin  and  of  Sir  H.  Davy.  In.  order 
to  investigate  this  subject,  the  author  employed  pieces  of  wool,  j^k, 
and  c(Atoni  which  were  wrapped  round  the  bulb  of  a  thermometer 
placed  in  aglaas  tube :  the  tube  was  then  plunged  into  boiling  water^ 
and  the  time  whkh  elapsed  during  the  rise  of  the  thermometer  from 
one  given  point  to  another  was  accurately  noted.  Other  experiments 
were  also  made  with  an  air-thennometer>  of  which  the  bulb  vrv^  coa^d 
with  various  coloured  materials,  and  heat  thrown  on  the  ball  by  means 
of  polished  tin  reflectors  from  an  Argand  burner.  The  results  accord 
very  neaiiy  with  those  of  Fraid^lin  and  of  £)avy  ^  the  absorbing  power 
with  regard  todiflferent  colours  being  nearly  uniformly  in  the  praer  of 
black,  brown,  green,  red^  yellow,  and  white.  The  author  next  investi- 
gates the  differences  which  occur  in  the  radiation  of  heat  by  differently 
coloured  substances ;  a  sut^ject  on  which  he  is  not  aware  tha^  any.^- 
periments  have  ever  been  made  previously  to  his  own^  The  mode  of 
ascertaining  the  amount  of  radiation  was  genefalLythe  conyistse  df 
that  by  which  the  absorption  of  heat  had  been  deterpiined;  namely, 
by  exposing  the  coloured  substances,  in  contact  with  a  thermomet^, 
to  cooling  instead  of  heating  processes.  The  general  result  of  ^. his 
experiments  was,  that  the  loss  of  caloric  by  radiation  follows  exactly 
the  same  order,  with  regard  to  the  colour  of  the  radiating  surface^  as 
its  absorption. 

In  the  second  part  of  his  paper  the  author  gives  an  account  of;  a 
course  of  experiments  which  he  made  with  a. view  tp  dis^ver  thb  in- 
fluence of  colour  on  the  absorption  of  odorous  effluvia,  and  more  espe- 
cially in  the  case  of  the  absorption  of  the  fumes  of  camphor  andt^ssa^ 
foetida  by  woollen  cloth  of  different  colours.  Black  doth  was  always 
found  to  be  possessed  of  the  greatest  absorbing  powers,  and  whit^  pf 
the  least ;  red  doth  being  intermediate  between  them...  Cottons  and 
silks  gave,  on  trial,  precisely  the  same  resultSi  which  w^re  furtli^ 
confirmed  by  the  different  weights  acquired  by  these. substanceis.fjcpm 
the  deposition  of  camphor  upon  them*  -   . .    ,  i      (.,,,- 

.     ..'      I-      I'i^    .r„ii» 
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6;  *^  Resfarehes  on  the  Arseniates/Phosphntct,  and  ModificathMiif 
of  Phosphoric  Acid."  By  Thomas  Grahntn,-  Esq.,  M.A^  K.ft^S^E;, 
Lecturer  on  Chemistry  in  the  Andenonian  institation  at  lYlosgow. 
CbMmtinicated  by  Dr. Turner,  F.R.8.  */■'::■..,.  i,*     t.     oi- 

This  papier,  which  forms  the  sequel  to  the  one  on.  the  same  soki^cct 
which' WAS  read  at  the  preceding  meeting,  conrrtinuea  the!  :ifeq«ii^;ioto 
the  comhInatiDns  of  phosphoric  acid  with  difieven^baBes,  atadonooq 
particularly  with  soda.  The  crystallized  salt  of  phosphate  of  sodik  waft 
found  to  contain  «37'1  of  the  phosphate,  and  62*9  of  water  $  so  that 
thetiuthoit  infers  its  composition  to  be  tlrree  atoim  base,  namely,  two 
of  soda  and  one  of  water.  The  pyrophosphate  of  soda,  on  Aiie  dthei 
hand,  contains  only  two  atoms  soda  as  base,  and  gives  acoordiagly 
bibasic  precipitates.  The  biphosphate  of  soda  was  found  to  admit  of 
so  great  a  number  of  changes  in  Its  composition  and  properties,  us  to 
reiider  it  an  object  of  great  interest.  Of  the  four  atoms  of  water 
which  the  crystals  contain^  fhey  lose  twd  atomc^  at  the  temperature  of 
212^/tfnd  not  a  particle  more  till  the  heat  is  raised  to  about  376f^. 
There  is  every  reason  to  believe  that  the  two  atoms  of  water  retained 
ar^  essential  to  the  constitution  of  the  biphosphate  of  soda ;  and  that 
it  contanis  three  atoms  of  base,  namely/ one  atom  soda  to  two  atoms 
water,  united  to  a  double  atom  of  phosphoric  acid.  Other 'Varieues 
of  this  salt  are  also  met  with ;  the  first  of  which  may  be  called  a  br* 
pyrophosphate,' containing  only  one  atom  of  basic  water  ^  the  second 
being  anhydrous,  though  soluble  in  water,  arid  neutr^in  its'reacdon 
on  litmus,  but  of  which  the  exact  composition  is  not  weW  determined; 
the  third  beingf  ^ri  insolable  variety ;  and  a  fourth  being  a  metaphos^ 
phate  of  so&i,^the  author  designating,  by  the  term  Melaphoiiphoric 
acid,  a  peculiar  hypothetical  state  of  composition  of  the  elements  of 
phosphoric  acid  in  conjunction  with  water.  This  liew  acid  entenr  into 
cpmbinatton  with  barytes  and  with  lime,  forming  with  these  bases 
other  metaphosphates.  The  author  concludes  by  a  general  rerikw  of 
the  iseveral  thodifications  of  phosphoric  acid  which  have  resulted  from 
these  inquiries. 

7.  "  On  the  Developement  of  the  Disturbing  Function  upon  which 
depend  the  Inequalities  of  the  Motions  of  the  Planets,  caused  by  their 
Mutual  Attraction.**     By  James  Ivory,  Esq.,  K.H.,  M.A.V  F.R.S. 

The  progress  of  physical  astronomy  has  been- retarded  by  the  ex- 
cesjsive  laflbiour  requisite  for  the  arithmetical  computation  of  the  in- 
equalities  in  the  motions  of  the  planets,  arising  from  the  perturba- 
tions produced  by  their  mutual  attractions.  If  an  inequality  dc)>cnded 
solely  on  the  quantity  of  the  coefficient  of  its  argument  in  the  ex- 
panded Algebraic  function,  the  difficulty  of  computation  would  not  be 
^eat/since,  from' the  smallness  of  the  elements  on  which  it  depends, 
lianieljr,  the  eccentricities  and  the  inclinations  of  the  orbits  to  the 
ecliptic,  the  resulting  series  decreases,  in  every  case,  with  great  ra- 
pidity :  but  as  its  magnitude  depends  also  upon  the  length  of  its  pe- 
riod, the  coefficient  of  its  argument  will,  when  this  period  embraces 
many  years,  acquire,  in  the  process  of  integration,  a  high  multiplier, 
and  comes  thus  to  have  a  sensible  efifect  on  the  place  of  the  planet. 
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Such  is  the  origin  of  some  of  the  most  remailcaUeof  the  planetary 
tneiqiialities,  aod,  in  particular^  of  .the  great  equations  in  the  mean 
motions  of  Jupiter  and  Saturn.  It  is  necessary,  therefore,  thl|t  the 
astronomer  be  furnished  with  the  means  of  computing  fuiy  term  in  the 
evpanaion  of  the  .distnrfaing  Canction  below  the  siisth  orders  since  it 
bas  been  (EHmd  that  there  are  inequalities  depending  upon  tei^msof 
(he'fiftifc  toder,  which  hare  a  sensible  effect  on  the  motions  of. some  of 
ihe  pktfieta.  The  object,  of  the  author  in  the  present  paper  is  to  gife 
the  fonctionsnchA  form  that  the  astronomer  may  have  it  in  his  power 
to  select  any.  inequality  he  may  wish  to  examine,  and  to  compute  the 
coefficient  of  its. argument  by  an  arithmetical  process  of '  nsodeiate 
length.  The  investigation  comprehends  every  argument  not  p^s^fng 
Ihe  fifth  order ;  but  as  the  fortnulse  are  regular,  the  method  may  be 
extended  indefinitely  to  Any  order.' 

.    S.  ''On  the  Reflex  JF'unction  of  the  Medulla  Oblongata  andSpir 
nalisi  OTithr  principle  of  Tone  in  the  Muscular  System.'V  By  Marshall 
HaW,  M.D»,  F.«.SwL.&  E.  .       .  ...  .   ,.i  \: 

.  ;  The  autborw  after  oommcipting  on: tlie  opinions  of  ,Le  Gallois.  an^ 
.Cruveilhier  relajtidg  to  the  functions  of  <  the  spinal  marrowy ,adY^i;tSi  to 
a  property 'Orfuneflion  ,'Qi  the  medulla  oblongata  and ispinalib,  which 
heconsiders  as;  Jb^ving  escaped  the.  notice  of  thesepnd.all  otb^  phy^ 
Biologists  J  naniely^  tbat,b>(  which  «^n  impression  >  made  upon  ;thf  «x^ 
tremitiesof  certain  nerves :  is  conveyed  to  these  two  ponioo«ttf;ithe 
nervous  sy;9tem>  and  reflected,  dlojig  other  nerves  itoi. partis  dififerent 
from  those  which,  received  theuftpreiisiDn. :  He  distiogoiahesifliii^ni- 
lar  actions  inb)  thre^  kinds.:  jrst,  those;  directly  conseqnefit  :QiOL.vic]|» 
lition;  secondly)  thosie.whicbare  in  voluntary »iand  dependent  on  Mmple 
irritability  $  i  and  thirdly/  those  resulting  frDtn>  the  reflex,  action, a^e 
desc^ribed,  and  which  include  those  of  the. sphinctei!  muscles,  thetonic 
condition  of  the  .mu^ples  in  generali  the  apts- of,  deglutition*  of  «espi». 
ration,  land  mnny  jnotionf^  yrhioh,  undeir"  other  .ciroumstaneeaj  ere 
under  the.  guidanipe  of  ;the  will.  Volition  ceases,  ivhen  (.he .  hefidvor 
brain  is  removed,;  yet^as  he  shon^  by  vmous  experiments,  move- 
ments, n^iy  be  then  excited  in.  the  muscVsof  thejimbs  and  trunks  by 
irritationtvappUed  to  the.exitremities' of.the  tuerves /which  remain  in 
communication  with  il^e  Npinol  :marraw.':  .but^hese.aotioils  ceas^^as 
soon,  as  the  <$pinal{ttarrov)^:is  d/esitroyed^  :Heoce;the>&uthior,«conclMdes 
a^  ttiey.^^m.  theteffef^t-of  ,theijrefle^>(:  aotioa.oLthe:  8{Bnd  maripw, 
which  exists  independently  of  the  brain  jriand^-indeed^  exists  in >€ech 
part  of  the  organ  independently  of  every  other  part.  He  considers 
that  this  reflex*  function  is  capable ii6f  exaJtaliiani  by  certiin  agents, 
such< as.  opium  and  strychnine^  which' in  frogs  prtidbc^ia. tetania  arid 
highly  excitable  state:  of  muscular  lirritahiliiy.  jUence  heiRiledtt).^iew 
the  reflex  funtttion  as  the  prineipleiof  toineiDthe'iuusfluinr/^ystdm. 
He  considers  that  cevlain  poisonSf/iiuoh  as'the  h^drooyaai&isuiidpaf  t 
by  destroying  this  particular  functiota;  ^  This  ^^ectstiof  deo^itibo^'bf 
alvine  irritation,  and  of  bydrophobiasi  ofi  sneezings  coughinig/ivodAilnng, 
tenesmu6,.&c.  41rc4ii«rei  aiddueedias-ecceainplifiodtiotoiof  the  loperatiton 
of  the  same  priin(}iple.xvben  itt>a'a)<)rbidifitaAedf>esfdtptidn^»iiJ  ^niiu 
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^9.' '' Experimental  Researches  in  Electricift^.-^FiftbSeri^&.?  4)f 
Michael  Faraday,  £sq.>D.C.L.»F.R.S..,FulleTian  Profesgor  idF 'Qhet^ 
mistry  in  the:  Royal  Institution  of  Great  Britninu     /  . '  ; ;  rr  ,  ■  . .  ;t 

The  object  of  the  author  in  this  paper  is  to  inTSstigate  ^rnvntabd^e 
of  electro^chemical  decompoNitaon.    From  the  consideration  (of  tlvr  t(ir* 
cumstanccs  qi  diifeienpe  that  inaifk  the  electricities  thitatkeA  fvcnk  the 
Domnion  electrical  machine,  and  from  the  voltaic  battery^  and  dl^M^hidil 
he  Jbad  already  establtshed  the  theory  in  presoe^Sing  papers/ It^iwrfft 
led  to  expect  that  the  employment:  of  the  former  in  effecting  chiemU 
cal  decomposition  ivould  exhibit  isome  nevr  conditions:  oC -that  actioi^ 
evolve  new  series  of  the  interna]  arrangements  and  changes  tif  :the 
substance  <  under  decompositibny  and  perhaps  give  efficient  pov$i«rb 
over  matter  as  yet  undecomposed.    For  the  purpose  of-  greater  4^- 
stinctness^  he  divides  the  inquiry  into  three  heack.    in  the  dra^tte 
treats  of  some  new  conditions  of  electro-chemical  decomposition,  and 
shows  that  that  effect  does' hot  depend  upon  the  simultaneous  action 
of  two  metallic  plates,  since  a^dngle  pole  niight  be  used  to  efiect  de- 
composition 3  in  which  case  one  or  other  w  the  elements  liberated 
passes  to  that  pole,'  and  the  lOther  el^Ment  to  the  <Alier -extrennty  of 
the  apparatus^  the  air  itself  acting  as  apble^    lb  the  (Second,  he  cd'n- 
ftiders  the  influence  of  water  in'^lectro-dWmical  defompositiOA: ;  and 
he'  combats  the  opinioh  that  the  presence  of  that 'fluid  is  «sfiential^ 
the  process  is  trroneous;  and  shows  that  wat^  is  merely^one  of^Wvy 
numerous  class  of  bodied,  by  means  of  wlitch  the  ele<;tric%fiuetvse'lb 
condudted  and  decomfposition  effected:    In  th^  third,  he  enterft'Ht 
large  into  the  invef^igation  of  the  theory  of  electix>^hemical  decom- 
position •  and  after  iKscussing  at  some  length  the  various  thebried^^if 
different  >  writers  on  this  curious  subject,  he  is  led  to  ton^eir  theefii'i^ift 
in  <^uestidn  as  produced  by  an  internal  cdrpuicdiar  action,  exertied 
according  to  the  direction  of  the  electrical  current,  and  as  bevng  the 
result  6f  a  force  eitWeri  superadded  or  giving  direction  to  the  ordinary 
chemical  affinity  of  the  bodies  present  j  that  is,  modifying  the  affini- 
ties in  the  particles  throughwhich  the  current  ts  passing,  so  that  they 
act  withT  greater  force  in  one  direction  than  in  another,  and  conse- 
quently cause  them  to  travel^  by  a  serieis  of  ^Uccesf»ive  decon^positions 
and  recomposftions,  in  opposite  directions,  so  aia  to  be  finally  disen- 
gaged at  the  boundaries  of  the  decompomng  bodjr.    Various  experi- 

nlents  are  detailed  in  corroboration  of  these  views,  which  appear  to 
explain,  ui  a  satii^^ctory  manner,  all  the  prominent  features  of  elec- 
trochemical deoomposrition. 

I  ,  ,  .  !   '  .  •  .         ■  .  ■  '  ■•         . 

''10;  *^  The  Ariatomy  and  Physiology  of  the  Liver,"  By  Francis 
Kieriian;  Esq.^  M^R.C.S;;  Comtiunicated  by  J.  H  .Green,  Esq.,  F:R.S. 
:  Aftei*  giving  a  short  accohnt  of  the  deMrriptions  of  Malpighi.and 
iQther  writers  respecting  the  minute- structure  of  the  liver,  the  author 
proceeds  itoMate  the  results  of  his  own  investigations  on  this  subject. 
Tbe  hepatic  veinsy together  with.the  lobules  which  siirround  them^  re- 
semble in  jtheir  arrangement  the  brahches  and  leaves  of  a  tree ;  the  sub- 
■  stance lof  the  lobules ibeing  dabposed  around  the  minute  branches  of  the 
veins  like  the  {parenchyma  of  a  iettf  around  its  fibres.    Tlie  hepatic 
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veins  may  be  divided  into  two  classes :  namely,  those  contained  in  the 
lobules,  and  those  contained  in  canals  formed  by  the  lobules.  The 
first  class  is  composed  of  interlobular  branches,  one  of  which  occupies 
the  centre  of  each  lobule,  and  receivcM  the  blood  from  a  plexus  formed 
in  the  lobule  by  the  portal  vein ;  and  the  second  class  of  hepatic  veins 
is  composed  of  all  those  vessels  contained  in  canals  formed  by  the 
lobules,  and  including  numerous  small  branches,  as  well  as  the  large 
trunks  terminating  in  the  inferior  cava.  The  external  surface  of  every 
lobule  is  covered  by  an  expansion  of  Glisson*s  capsule,  by  which  it  is 
connected  to,  as  well  as  separated  from,  the  contiguous  lobules,  and 
in  which  branches  of  the  hepatic  duct,  portal  veins  and  hepatic  artery 
ramify.  The  ultimate  branches  of  the  hepatic  artery  terminate  in  the 
branches  of  the  portal  vein,  where  the  blood  they  respectively  contain 
is  mixed  together,  and  from  which  mixed  blood  the  bile  is  secreted  by 
the  lobules,  and  conveyed  away  by  the  hepatic  ducts  which  accompany 
the  portal  veins  in  their  principal  ramifications.  The  remaining  blood 
is  returned  to  the  heart  by  the  hepatic  veins,  the  beginnings  of  which 
occupy  the  centre  of  each  lobule,  and  when  collected  into  trunks  pour 
their  contents  into  the  inferior  cava.  Hence  the  blood  which  has  cir- 
culated through  the  liver,  and  has  thereby  lost  its  arterial  character, 
is,  in  common  with  that  which  is  returning  from  the  other  abdominal 
viscera,  poured  into  the  vena  portae,  and  contributes  its  share  in  fur- 
nishing materials  for  the  biliary  secretion.  The  paper  is  accompanied 
by  numerous  drawings  of  preparations  made  by  the  author,  of  the 
minute  structure  of  the  liver,  in  which  the  different  sets  of  vessels 
and  ducts  were  injected  in  various  ways. 

The  Society  then  adjourned  over  the  Long  Vacation  to  the  21st  of 
November  next. 
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JOHN  WILLIAM  LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

A  paper  was  read,  entitled^  ''  Historical  Notice  to  the  supposed 
Identity  of  the  large  mass  of  Meteoric  Iron  now  in  the  British  Mu- 
seum, with  the  celebrated  Otumpa  Iron  described  by  Rubin  de  Celis, 
in  the  Philosophical  Transactions  for  1786."  Communicated  in  a 
letter  from  Woodbine  Parish,  jun.,  Esq.,  F.R.S.,  to  Charles  Konig, 
Esq.,  Foreign  Secretary  of  the  Royal  Society. 

The  mass  of  iron  in  question  was  transmitted  to  Buenos  Ayres,  for 
the  purpose  of  being  manufactured  into  fire-arms,  at  the  period  when 
the  people  of  that  country  declared  themselves  independent  of  Spain ; 
but  a  supply  of  arms  having  in  the  meanwhile  arrived,  it  was  depo- 
sited in  the  Arsenal,  and  afterwards  given  to  Mr.  Parish,  who  trans- 
mitted it  to  England.  Its  identity  with  the  mass  of  iron  described  by 
De  Celis,  though  probable,  is  not  exactly  determined, 

A  paper  was  also  read,  entitled,  '*  Observations  of  Nebulse  and 
Clusters  of  Stars,  made  at  Slough,  with  a  Twenty-feet  Reflector,  be- 
tween the  Years  1825  and  1833.**  By  Sir  John  F.  W.  Herschel, 
K. H.,  F.R.o. 

This  paper  contains  the  results  of  observations  begun  in  1825,  and 
assiduously  prosecuted  till  the  commencement  of  the  present  year, 
for  the  purpose  of  reviewing  the  nebulae  and  clusters  of  stars  dLsco- 
vered  by  his  father,  the  late  Sir  William  Herschel,  and  also  of  extend- 
ing his  discoveries,  and  enlarging  our  knowledge  of  the  nature  and 
physical  constitution  of  those  remarkable  and  mysterious  bodies. 
Since  the  recent  improvements  in  the  achromatic  telescope,  and  the 
increased  diligence  of  astronomers  in  surveying  every  part  of  the 
heavens,  and  detecting  the  passage  of  comets,  the  want  of  an  exten- 
sive list  of  nebulae  has  become  continually  more  urgent ;  and  hence 
the  author  was  induced  to  supply,  as  far  as  he  was  able,  that  deficiency, 
which  he  has  now  attempted  by  simply  stating  the  results  of  his  own 
observations,  in  preference  to  waiting  until  he  could  present  them  to 
the  Society  in  the  more  complete  form  of  a  general  catalogue  of  ne- 
bulae and  clusters  visible  in  this  latitude.  All  the  observations  here 
given  have  been  reduced  to  a  common  epoch,  and  arranged  in  the 
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order  of  right  ascension  :  and  in  every  case  where  the  same  ot^t 
was  observed  more  than  once>  all  the  observations  relating  to  it  have 
been  collected  together  j  by  which  means  they  not  only  can  be  used 
as  a  catalogue  for  reference^  but  each  result  carries  with  it  its  own 
weight  and  evidence. 

Great  and  various  are  the  difficulties  attending  inquiries  of  this 
nature.  Many  of  the  nebulee  present  a  surface  so  large  and  ill  de- 
fined, that  it  is  not  always  easy  to  determine  where  the  centre  of 
greatest  brightness  b  situated.  Vast  numbers  of  the  nebulae,  indeed^ 
are  so  extremely  faint,  as  to  be  with  difficulty  perceived,  till  they 
have  been  some  time  in  the  field  of  vision,  or  are  even  just  about  to 
quit  it  3  so  that  the  observations  become  hurried  and  uncertain.  In 
those  parts  of  the  heavens  where  they  are  most  crowded,  their  pro- 
digious number,  as  well  as  their  variety,  and  the  interest  they  excite, 
render  it  scarcely  possible  to  proceed  with  that  methodical  calmness 
and  regularity  which  are  necessary  to  ensure  numerical  correctness. 
It  is  also  to  be  recollected,  that  it  is  only  during  the  months  of 
March,  April,  and  May,  that  the  richer  parts  of  the  heavens  can  be 
advantageously  observed,  and  then  only  in  the  complete  absence  of 
the  moon  and  of  twilight.  From  all  these  causes  conjoined,  it  will  be 
readily  understood,  that  a  much  greater  latitude  of  error  is  incident 
to  observations  of  nebulae  than,  to  those  of  stars. 

The  observations  registered  in  this  paper  comprise  2500  nebulae 
and  clusters  of  stars, — a  number  equal  to  that  of  those  observed  by 
Sir  William  Herschel :  only  about  2000,  however,  are  common  to 
both  collections,  the  remaining  500  of  the.  author's  being  new.  Of 
these  last,  by  far  the  greater  proportion  are  objects  of  the  last  degree 
of  faintness,  only  to  be  seen  with  much  attention,  and  in  good  states 
both  of  the  atmosphere  and  the  telescope.  The  author  generally 
made  a  sketch  of  any  remarkable  nebula  that  presented  itself)  and 
these  drawings  accompany  the  papeh  Among  these  are  representa- 
tions of  some  very  extraordinary  objects,  which  have  not  hitherto  suf- 
ficiently engaged  the  attention  of  astronomers,  and  many  of  which 
possess  a  symmetry  of  parts,  and  a  unity  of  design,  strongly  marking 
them  as  systems  oi  a  definite  nature,  eiachi:omplete  in  itself,  and  sub- 
servient to  some  distinct,  though  to  us  inscrutable,  purpose. 

In  an  Appendix,  the  author  enters  into,  a  detailed  account  of  the 
manner  in  which  the  reductions  have  been  executed,  and  how  the 
numbers  set  down  in  the  catalogue  are  concluded  from  those  regi* 
atered  at  the  moment  of  observation.  For  effecting  these  reductions, 
he  pursued  a  method  materially  difiierent,  and  much  more  convenient 
and  exact,  than  he  employed  to  reduce  his  earlier  catalogue  of  double 
stars. 

Various  remarks  are  next  made  on  the  figured  nebute.  It  often 
occurred  to  the  author,  to  notice  a  peculiar  state  of  the  atmosphere, 
which  is  quite  independent  of  fog  or  haziness,  in  which  all  large  stars 
^bove  the  seventh  magnitude  appear  surrounded  with  photospheres, 
of  a  diameter  of  two  or  three^  minutes,  or  even  more,  and  exactly  re- 
sembling those  fdiiout  some  of  the  finer  specimois  of  nebulous  stars. 
Tli^e  appearances  com^  on  suddenly^  sddom  last  long,  and  disap- 
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pear  as  unexpectedly  as  they  come  :  fience  the  inference  is  drawn, 
that  the  true  cause  of  this  phenomenon  is  atmospheric,  and  that  it  is 
perhaps  connected  with  some  highly  rarefied  material,  disseminated 
in  cloud-like,  though  invisible,  masses  in  the  very  highest  regions  of 
our  atmosphere,  and  possibly  the  same  with  that  which,-  when  ignited 
bv  the  passage  of  electric  currents,  gives  rise  to  many,  if  not  all,  the 
phenomena  of  the  aurora  borealis.  Frequent  instances  occur  of  the 
proximity  of  minute  stars  to  nebulae  ^  an  appearance  which  naturally 
soggests  the  idea  of  their  composing  planetary  systems :  for  the  enor- 
mous magnitude  of  the  nebuiss,  and  its  consequent  probable  mass, 
may,  notwithstanding  the  rarity  of  its  material,  give  it  a  gravitating 
energy,  capable  of  retaining,  in  orbits  three  or  four  times  their  own 
diameter,  and  in  periods  of  great  length,  small  bodies  of  a  star-like 
etiaracter. 

Lastly,  the  author  offers  some  remarks  on  the  constitution  of  ne- 
bulae which  have  an  elongated  or  elliptical  form,  of  those  which  are 
double,  and  of  those  to  which  the  epithets  of  hairy  or  filamentous  have 
been  applied ;  and  considers  their  relations  to  ordinary  physical  laws. 


Anniversary  Meeting,  Nov.  30th,  1833. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

The  President  delivered  the  following  Address: 

Gentlemen, 

The  third  anniversary  of  my  election  to  this  Chair  affords  me 
again  the  opportunity  of  expressing  my  grateful  thanks  for  the  kind- 
ness which  I  have  continued  to  receive  from  you.  I  would  willingly* 
enlarge  upon  a  topic  which  is  so  grateful  to  my  feelings,  were  I 
not  conscious  that  by  so  doing  I  should  merely  vary  the  form  of 
phrases  which  the  natural  expression  of  my  sentiments  prompted  me 
to  nse  when  I  have  before  had  the  pleasure  of  addressing  you,  whilst 
the  sentiments  themselves  remain  not  merely  unchanged,  but,  I 
trust,  likewise  unchangeable.  If  I  am  thus  brief,  therefore,  Gentle- 
men, in  the  public  declaration  of  my  acknowledgements,  from  a  fear 
of  being  tedious  by  their  too  frequent  repetition,  I  hope  that  you  will 
not  upon  that  account  consider  them  the  less  sincere,  or  that  the 
long  experience  which  I  have  had  of  your  support  and  co-operation 
has  made  me  less  sensible  of  their  value. 

When  I  last  had  the  honour  of  addressing  you,  it  was  a  source  of 
pride  and  happiness  to  me  to  be  empowered  to  announce  to  you  the 
gracious  intentions  of  His  Majesty  to  continue  to  the  Royal  Society 
the  Annual  Grant  of  two  Gold  Medals,  which  had  been  previously 
conferred  on  the  Royal  Society  by  his  Royal  Predecessor. 

It  must  be  well  known  to  you,  Gentlemen,  that  these  Royal 
Medals  were  not  adjudged  during  the  two  first  years  that  I  presided 
over  the  Royal  Society ;  and  as  there  exist  many  circumstances  cou- 
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nected  with  the  original  grant  and  distribution  of  those  Medals,  as 
well  as  causes  leading  to  their  temporary  discontinuance,  with  which 
the  Fellows  may  not  be  generally  acquainted,  I  trust  that  I  may  be 
allowed  to  enter  into  some  details  respecting  them. 

His  late  Mc^esty  King  George  the  Fourth  announced,  towards 
the  close  of  the  year  1825,  through  the  medium  of  the  Secretary 
of  State  for  the  Home  Department  (Sir  Robert  Peel),  his  gra- 
cious intention  of  founding  two  Gold  Medals,  of  the  value  of  Fifty 
Guineas  each,  to  be  annually  awarded  as  honorary  premiums,  un- 
der the  direction  of  the  President  and  Council  of  the  Royal  So- 
ciety, in  such  a  manner  as  should,  by  the  excitement  of  com- 
petition among  men  of  science,  seem  best  calculated  to  promote 
the  objects  for  which  the  Royal  Society  was  originally  instituted. 
This  munificent  gift  of  the  Patron  of  the  Royal  Society  was  of 
coarse  accepted  by  the  President  and  Council  with  every  expres- 
sion of  gratitude  for  so  valuable  an  addition  to  their  means  of  pro- 
moting the  interests  of  science  ;  and  it  was  resolved  that,  in  con- 
formity with  His  Majesty's  Commands,  the  Royal  Medals  should  be 
adjudged  for  the  most  important  discoveries  or  series  of  investiga- 
tions completed  and  made  known  to  the  Royal  Society  in  the  year 
preceding  the  day  of  their  award ;  that  their  presentation  should 
not  be  limited  to  British  subjects ;  and  that  His  Majesty's  effigy,  if 
such  should  be  the  Sovereign's  pleasure,  should  form  the  obverse  of 
the  Medals ;  and  that  two  Medals  from  the  same  die  should  be  struck 
upon  each  foundation,  one  of  gold  and  the  other  of  silver. 

Upon  proceeding  to  the  distribution  of  the  Medals,  it  was  found 
that  the  limitation  of  time  which  these  Resolutions  fixed  was  of  such 
a  nature  as  to  interfere  most  materially  with  the  proper  observance 
of  the  object  proposed  to  be  secured  by  their  foundation ;  and  the 
period  was  therefore,  with  His  Majesty's  sanction,  extended  to  five 
years :  in  accordance  with  this  arrangement  the  Medals  continued 
to  be  awarded  until  the  year  1830,  inclusive,  when  the  demise  of 
His  late  Majesty  took  place,  and  in  which  year  I  had  the  honour  of 
being  elected  to  fill  the  Chair  of  the  Royal  Society. 

Mr.  Chantrey,  to  whom,  in  conjunction  with  Sir  Thomas  Law- 
rence, was  intrusted  the  selection  of  the  subject  for  the  Medal,  fur- 
nished the  cast  for  the  medallion  of  the  head  of  His  late  Majesty, 
which  was  to  form  the  obverse  of  it,  while  Sir  Thomas  undertook 
to  compose  the  design  for  the  reverse.  Unfortunately,  that  distin- 
guished artist,  eitiier  from  over-delicacy  or  over-anxiety  to  produce 
a  work  of  art  worthy  of  the  object  for  which  it  was  intended,  or 
from  that  spirit  of  procrastination  which  was  unhappily  too  common 
with  him,  delayed  its  execution  from  year  to  year,  and  died  without 
leaving  behind  him  even  a  sketch  of  his  ideas  respecting  it,  though 
the  character  of  such  a  design  as  would  be  at  once  classical  and  ap- 
propriate to  the  purpose,  was  the  subject  of  frequent  conversation, 
and  even  of  favourite  speculation  with  him.  From  these  and  other 
causes,  to  which  it  is  not  necessary  for  me  now  to  advert,  it  arose, 
that,  at  the  demise  of  His  late  Majesty,  although  the  adjudication  of 
ten  Medals  had  been  formally  made  and  announced  from  the  Chair 
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of  the  Royal  Society,  not  even  the  dies,  much  less  the  Medals,  wei^ 
forthcoming  for  the  purpose  of  distribution  to  the  various  distiii- 
gtiished  persons,  some  of  them  foreignetiB,  to  whom  they  had  been 
awarded. 

It  cannot  be  necessary  for  me  to  imprees  t^on  you.  Gentlemen, 
that  the  non-completion  of  an  engagement  so  solemnly  entered  into 
with  the  whole  republic  of  men  of  science,  would  have  brought  dis- 
credit not  merely  upon  the  Royal  Society,  but  upon  the  personal 
honour  of  a  Monarch  of  this  country,  whose  name  it  is  our  especial 
duty  as  Fellows  of  the  Royal  Society,  to  hand  down  unsullied  to 
posterity,  as  our  munificent  Patron  and  benefactor ;  and  as  no  funds 
had  been  placed  at  the  disposal  of  our  Treasurer,  nor  in  the  hands  of 
any  otiier  ostensible  person  to  meet  the  very  heavy  expenses  which 
must  be  incurred  for  cutting  the  dies  and  furnishing  the  Medals 
already  awarded,  I  felt  it  to  be  my  duty,  when  I  succeeded  to  this 
Chair,  to  recommend  to  the  Council  the  suspension  of  any  further 
adjudgment  of  the  Medals  until  I  could  have  an  opportunity  of 
ascertaining  the  nature  of  the  commands  which  had  been  issued  con- 
cerning them  by  the  late  Sovereign  through  his  official  advisers  or 
otherwise,  and  also  of  taking  the  pleasure  of  His  present  Majesty 
respecting  their  continuance  in  future,  and  the  conditions  to  which 
they  should  be  subject.  These  inquiries  terminated  in  the  most 
satisfactory  manner.  On  a  proper  application  to  those  who  were 
intrusted  with  the  ultimate  arrangement  of  His  late  Majesty's  affairs, 
prompt  measures,  as  far  as  lay  in  their  power,  were  adopted  for  the 
immediate  fulfilment  of  every  pledge  which  it  was  conceived  had 
been  given  to  the  Royal  Society  and  to  the  public  at  large  in  the 
name  of  George  the  Fourth. 

The  dies  for  the  Medals  upon  the  old  foundation  are  now  com- 
pleted, and  ready  for  distribution  ;  they  bear  upon  the  one  side  the 
likeness  of  His  late  Majesty,  while  the  reverse  represents  the  cele- 
brated statue  of  Sir  Isaac  Newton,  which  is  placed  in  the  chapel 
of  Trinity  College,  Cambridge,  with  such  emblematical  accompa- 
niments as  seemed  best  calculated  to  indicate  the  magnificent  ob- 
jects of  the'  researches  and  discoveries  of  that  great  philosopher, 
whose  peculiar  connexion  with  the  Royal  Society  forms  the  most 
glorious  circumstance  in  its  annals. 

After  having  settled  that  part  of  the  business,  and  apprized  the 
King  of  my  success,  I  then  ventured  to  petition  His  Majesty  for  the 
continuance  of  that  protection  and  munificence  which  the  Royal  So- 
ciety hdd  ever  experienced  from  His  Illustrious  Predecessors.  The 
Sovereign,  with  that  just  and  enlightened  zeal  for  the  promotion  of 
every  object  allied  with  the  honour  and  prosperity  of  this  country, 
which  as  a  loyal  subject  I  acknowledge  with  gratitude,  while  as  an 
affectionate  brother  I  recognise  it  with  pride,  acceded  at  once  to  my 
request,  accepted  the  charge  devolved  upon  him  by  the  demise  of 
the  late  King,  and  ordered,  in  consequence,  that  a  ^esh  die  should 
be  cut,  and  that  his  effigy  should  form  the  obverse  side  of  the 
medal.  This  work  also  is  completed.  All  the  dies  have  been  exe- 
cuted by  Mr.  Wyon  with  such  boldness  of  outline,  depth,  and  deli- 
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cao|r  of  finiah,  as  do  him  the  hig)»est  credit:  and  I  trust  that  the 
medals  will  be  considered  in  every  way  worthy  of  the  exalted  rank 
and  dignity  of  the  Illustrious  Personage  in  whose  name  this  mark  of 
Royal  favour  is  intended  to  be  conferred. 

I  am  well  aware  that  a  diversity  of  opinion  exists  respecting  the 
advantages  which  are  likely  to  be  conferred  upon  Science  by  a  fre* 
quent  d^tribution  of  medals.  It  is  said  that  they  mi^t  either  <kn^- 
fixm  or  contradict  the  judgement  which  has  been  either  already  prop 
nounced,  or  which  posterity  will  most  certainly  hereafter  pronounce, 
i:^n  the  merits,  pretensions,  and  influence  pf  the  discoveries  or 
series  of  investigations  which  such  medals  are  designed  to  comme-' 
BQkorate:  that  in  the  first  case  they  can  confer  no  additional  ho- 
nour upon  their  author,  whose  rank  has  already  been  ascertained 
and  fixed  by  the  sentence  of  a  higher  tribunal,  while,  in  the  second, 
they  can  only  tend  to  compromise  the  character  of  the  scientific 
body  by  whose  advice  they  are  conferred.  It  is  true  that  I  would 
not  claim  infallibility  for  the  united  judgement  of  any  association,  or 
pf  any  body  of  men,  however  eminent  tiieir  scientific  rank  may  be : 
but  it  is  the  peculiar  privilege  of  the  great  masters  of  Science,  (and 
more  particularly  so  when  acting  or  speaking  as  a  body,)  to  be  able 
to  anticipate,  though  not  without  the  possibility  of  error,  the  de- 
cbion  of  Posterity,  and  thus  to  offer  to  the  ardent  cultivator  of  Scir 
ence  that  highest  reward  of  his  labours,  as  an  immediate  and  well 
assured  possession,  which  he  might  otherwise  be  allowed  silently 
and  doubtingly  to  hope  for,  but  never  be  permitted  to  see  realized : 
and  though  some  powerful  minds  might  be  content  to  entrust  the 
complete  develgpement  of  their  fame  to  the  fulness  of  time,  and  might 
pursue  their  silent  labours  under  the  influence  of  no  other  motives 
but  such  as  are  furnished  by  their  love  of  truth,  the  gratification  de- 
rived from  the  discovery  of  the  beautiful  relations  of  abstract  science, 
or  from  the  contemplation  of  the  agency  of  a  Divine  Mind  in  the  har- 
monies and  constitution  of  tlxe  physical  world,  yet  it  is  our  duty 
and  business  to  deal  with  men  as  we  find  them  constituted,  and  to 
stimulate  their  exertions  by  presenting  to  their  view  honourable  dir 
stinctions  attainable  by  honourable  means ;  to  assure  them  that  the 
result  of  their  labours  will  neither  pass  unnoticed  nor  unrewarded; 
and  that  there  exists  a  tribunal  to  which  they  may  appeal,  or  before 
which  they  can  appear,  whose  decision  is  always  for  honour,  and 
never  for  condemnation. 

It  is  for  these  reasons,  Gentle^len,  that  I  feel  myself  justified  in 
expressing  my  opinion  that  the  power  possessed  by  your  Council  of 
conferring  honorary  rewards  is  a  most  salutary  power,  provided  it 
be  exercised  boldly,  impartially  and  diligently;  and  that  it  may 
greatly  promote  the  taste  for  scientific  pursuits  in  this  country,  by 
presenting  a  more  immediate  prospect  than  would  otherwise  ex- 
ist, of  a  public  and  distinguished  recognition  of  any  valuable  dis- 
covery, or  of  the  completion  of  any  important  and  laborious  course 
of  investigation. 

I  had  occasion.  Gentlemen,  when  I  had  last  the  honour  of  address- 
ing you,  to  remark  that  there  were  n^any  circumstances  in  the  con- 
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sttol^oti  of  society  in  iSngland>  and  perhaps  in  ike  fotm  and  wotk'i 
ing  of  our  GoTernment>  which  were  unfavonrable  to  the  ciiltincatnni 
-of  Science  as  a  distinct  and,  as  it  were,  a  Professional  employineots 
Though  many  of  the  causes  of  this  evil>  if  60  it  may  be  considered, 
tae  too  deeply  seated  to  be  reached  by  any  legislative  enactment, 
and  though  its  existence  may  be  the  result  of  a  system,  the  ge- 
neral efiects  of  which  are  favourable  to  the  interests  and  happiness 
of  society  at  large,  yet  I  think  it  is  the  duty  of  a  wise  Government 
to  neglect  no  opportunity  of  promoting,  by  liberal  encouragement,, 
the  developement  of  the  intellectual  as  well  as  of  tlie  physit^al  r^ 
sources  of  a  nation.  Without  venturing  to  give  an  opinibn  from 
this  Chair,  which  it  would  ill  become  me  to  do,  whether  the  various 
Administrators  of  the  Government  of  this  country,  for  more  than  a 
century  past,  have  adequately  fulfilled  this  duty,  by  animating  indivi-* 
duak  to  the  cultivation  of  Science  by  all  the  influence  at  their  com- 
mand, I  rejoice  and  feel  proud  at  finding  myself  at  full  liberty  to  give 
free  utterance  to  the  language  of  my  feelings  when  speaking  of  the 
Royal  Patron  of  the  Royal  Society,  who  has  shown  himself  in  this 
as  in  every  other  capacity,  the  Friend,  the  Protector,  and  the  Pro- 
moter of  whatever  is  dignified  with  the  name  and  character  of  Sci- 
ence in  this  country.  The  King,  Gentlemen,  is  the  Fountain  of 
Honour;  and  although  His  Majesty  has  been  graciously  pleased  to 
authorize  the  President  and  Council  of  the  Royal  Society  to  act  as 
his  Ofiicial  Advisers,  in  awarding  his  Royal  Medals,  he  will  not  on 
that  account  regard  them  as  less  worthy  of  being  considered  as  the 
immediate  gifts  of  his  Royal  boimty,  and  as  the  honourable  symbols 
of  his  Roysd  approbation. 

It  will  be  my  first  duty.  Gentlemen,,  to  distribute  the  Ten  Royal 
Medals  which  have  been  already  adjudged  during  the  life-time  of  His 
late  Majesty,  to  Philosophers  who  are  amongst  the  most  illustrious 
in  this  country  or  in  Europe  :  they  form  a  glorious  commencement 
of  a  philosophical  chivalry,  under  whose  banners  the  greatest  amongst 
us  might  feel  proud  to  be  enrolled;  and  though  it  may  appear  pre- 
sumptuous in  me  to  hope  that  a  constant  succession  of  associates  can 
be  found,  either  at  home  or  abroad,  who  shall  be  considtered  worthy 
of  being  ranked  with  those  noble  Founders  of  this  Order,  yet  I  am 
confident  that  the  Council  of  the  Royal  Society  will  feel  an  honour- 
able pride  in  maintaining  the  character  of  the  Body  whose  Members 
are  to  be  constituted  by  their  choice. 

In  proceeding  now,  therefore,  to  call  your  attention.  Gentlemen,  ta 
the  series  of  great  men  to  whom  those  Medals  have  been  awarded, 
I  shall  not  presume  to  state  in  detail  the  specific  grounds  upon  which 
the  decisions  of  your  Council  were  founded,  but  confine  myself  to 
little  more  than  their  enumeration  in  the  order  of  time,  feeling  that  it 
would  be  unbecoming  in  me  to  attempt  to  assign  them  those  stations 
■^hicb  they  either  have  taken,  or  are  destined  hereafter  to  take,  in 
the  tetaple  of  fame. 

The  first  name  upon  the  list  is  that  of  De.  John  Dalton,  a  venera- 
ble Philosopher,  whose  developement  of  the  Atomic  Theory  and  other 
important  labours  and  discoveries  in  physical  science  have,  at  the 
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eley^l^  hour,  (I  blush  to  own  Uiat  it  was  not  eai!)ier,),£nt  lAaroad, 
fmd  secondly  at  home>  secured  him  tibat  public  recognidon  of  his  sci- 
fflitific  rank  to  nrhich  he  has  long  been  entitled.  With  him/  Qen- 
tiemen,  posterity  may  be  said  to  have  already  commenced,  and  thou^ 
full  of  years  and  honour,  I  rejoice  to  hear  that  he  stiU  retains  l£e 
same  zeal  and  vigour  in  the  pursuits  of  science  which  have  carried 
him  forwards  from  his  earliest  youth  in  his  career  of  discovery,  in 
spite  of  all  the  discouragements  of  confined  means  and  of  the  most 
laborious  and  depressing  employments.  It  gives  me  great  pleasure 
to  learn  that  His  Majesty  has  lately  expressed  his  Royal  approbation 
of  his  services  to  science  by  the  grant  of  a  pension,  if  not  commen- 
surate with  his  services,  at  least  as  considerable  as  the  severity  of 
existing  regulations  will  allow ;  though  I  cannot  refrain  from  ex- 
pressing on  this  occasion  my  regret  at  the  very  narrow  limits  within 
which  the  munificence  of  the  I^g  and  the  generosity  of  the  Nation 
should  be  confined. 

The  second  Medal  for  the  same  year  was  awarded  to  Mb.  Ivort, 
the  first  of  our  mathematicians  who  transplanted  to  this  country  the 
profoimd  analytical  science  which  LaGrange,  Laplace,  LeGendre, 
Gauss  and  others  upon  the  continent,  had  applied  to  the  most  im« 
portant  and  sublime  physical  inquiries.  The  dignity  of  such  inves- 
tigations has  not  suffered  by  the  association  of  Mr.  Ivory's  name 
with  them,  and  the  Transactions  of  the  Royal  Society  present  fre- 
quent and  honourable  records  of  his  valuable  labours.  It  is,  how- 
ever, a  gratifying  circumstance  to  find  that  Mr.  Ivory  is  no  longer  a 
solitary  cultivator  of  these  sublime  sciences ;  but  that  an  English 
School,  of  which  he  may  be  considered  as  the  Father,  is  now  rising, 
and  must  continue  to  rise,  whilst  it  boasts  of  such  masters  as  our 
Herschels  and  Airys,  our  Lubbbcks  and  Hamiltons,  and  looks  for- 
ward to  such  disciples  as  they  are  likely  to  form. 

The  Medal  which  was  awarded  to  Sir  Humphry  Davy  was  a  tri- 
bute of  respect  to  that  great  Philosopher  towards  the  conclusion  of 
his  labours.  He  had  already  retired  from  the  Chair  of  the  Royal 
Society,  imder  the  admonition  of  those  infirmities  which  were  destined 
too  speedily  to  terminate  his  valuable  life ;  and  the  Council  availed 
themselves  of  the  first  opportunity  of  marking  their  sense  of  the  ho- 
nour which  he  had  conferred  upon  his  country  by  his  brilliant  electro- 
chemical and  other  discoveries,  by  awarding  to  him,  as  a  Fellaw, 
that  Medal  which*  from  natural  feelings  of  delicacy,  they  could  not 
have  offered  to  their  President. 

^  In  the  following  year  a  similar  tribute  of  gratitude  and  respect  was 
paid  to  Dr.  Wollaston,  who  had  so  long  honoured  the  Royal  Society 
by  his  services  and  his  scientific  contributions,  and  vhb,  towards 
the  close  of  his  life,  had  augmented  its  means  of  usefulness  by  his 
liberality.  ,, 

The  fame  of  these  two  illustrious  men  is  established  upon  too  firm 
a  basis  to  require  or  receive  additional  strength  or  permanence  from 
any  honours  which  we  can  pay  to  their, memories;  but  ther^  are 
some  who  were  connected  with  them  by  the  tenderest  ties  of  kin- 
dred and  affection,  who  are  in  part  the  depositories  and  inheritors  of 
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^eir  honours :  tihceo  may  e1ipri«li  tlie  iXMS^sion  of  sudi  molitrineiits, 
karecardrng  tb6  reverence  and  respect  of  iAicm*  contemporsiries  and 
^ow-labonrers.  To  their  hands,  tiierefore,  we  commit  theiii;  im  'dtir 
last  public  ofifering  to  their  memories.  HH  habeantseoum,  servent^ 
stpulehro, 

• '  The  two  other  Medals  for  the  corresponding  years  -w^re  awarded 
to  two  distinguished  foreign  Astronomers.  The  finst,  to  PnevEssoR 
Stbxjvk,  of  Dorpat,  who  is  so  justly  celebrated  for  his  numerous  and 
valuable  observations  of  double  stars^ — a  department  of  astronomy 
which  is  daily  acquiring  an  increase  of  interest  and  importance,  from 
the  new  and  extensive  views  which  it  is  beginning  to  open  to  us  of 
the  constitution  of  the  remoter  parts  of  the  universe,  and  of  the  laws 
which  seem  to  govern  some  at  least  of  the  periodical  changes  which 
they  are  undergoing.  The  second,  to  Professor  Enceb,  of  Beriin, 
the  greatest  of  modem  astronomical  calculators,  who  first  determined 
and  predicted  the  motion  of  the  comet  which  is  justly  signalized  by 
his  name,  with  an  accuracy  approaching  to  that  which  before  be- 
longed to  the  ephemerides  of  the  planets  only ;  and  who  still  more  has 
subjected  the  discrepancies  between  its  tabulated  and  observed  places 
to  so  accurate  an  analysis  as  to  make  them  the  foundation  of  the  most 
novel  and  unexpected  speculations  respecting  the  existence  of  a  re- 
sisting medium,  which  is  capable  of  sensibly  affecting  the  motions  of 
those  extraordinary  bodies  which  obey  the  laws  of  gravity,  at  the  same 
time  that  they  seem  to  present  few  or  hone  of  those  characters  with 
which  our  notions  of  matter  and  substance  are  commonly  associated. 

The  Medals  for  the  years  1829  and  1830  were  adjudged  to  Sir 
Charles  Bell,  to  Professor  Mitscherlich  of  Berlin,  to  Sir  David 
Brewster,  and  to  M.  Balard  of  Montpellier. 
'  To  the  first,  for  his  elaborate  experiments  and  discoveries  relating 
to  the  nervous  system,  which  place  him  in  the  highest  rank  of  the 
physiologists  and  anatomists,  not  merely  of  this  country,  but  of 
Europe. 

To  the  second,  for  his  theory  of  isomorphism,  one  of  those  great 
generalizations  in  the  sciences  of  chemistry  and  crystallography 
which  are  reserved  for  men  of  large  and  extensive  views,  and  which 
may  be  considered  as  constituting  a  great  epoch  in  their  history. 

To  the  third,  for  his  discoveries  relating  to  the  polarization  of 
light,  the  most  important  laws  of  which  he  determined ;  forming  one 
of  those  great  series  of  experimental  investigations  relating  to  the 
properties  of  light  and  the  optical  properties  of  crystals  which  are 
unrivalled,  since  the  time  of  Newton,  for  their  variety,  their  delicacy, 
and  perhaps  also  for  their  theoretical  importance. 

'  To  the  last,  for  a  singularly  successful  and  well  developed  example 
of  chemical  analysis,  which  terminated  in  the  discovery  of  a  new,  and 
hitherto  undecompounded  body.  Bromine. 

'I  now  come  to  the  consideration  of  the  Medals  upon  the  Founda- 
tion of  His  present  Majesty;  and  it  is  the  King's  pleasure  that  the 
President  and  Council  of  the  Royal  Society  should  be  considered  as 
his  ofi&cial  advisers,  in  the  award  of  an  honour  which  emanates  imme- 
diately from  himself.     His  Majesty  has  also  been  graciously  pleased 
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to  imescribe  die  general  Rij^es  jmd  Priiietpk»  i^^uHk  Amil  ^9^;Albt 
tfamr  dbtribution  lie««ciAer.  The  King  has  therefore  oomnuiBded 
that  they  shall  be  adjudged  annoally,  «nd  that  the  award  shall  'be 
announced  on  the  day  of  the  Anniversary  Meeting  of  the  Royal 
Society;  that  the  Memoirs  which  shall  be  entitled  to  receive  Hxeah 
whether  composed  by  Foreigners  or  by  £n^idunen>'diall  be  oom- 
municaled  to  the  Ro3ral  Society;  and  that  the  gtmeral  subject  matter 
of  such  Memcnrs  shall  be  prescribed  and  annoiuiced  by  the  Goundi 
at  least  three  years  preceding  the  day  of  their  award :  and  also,  that 
far  the  present  and  the  two  following  years^  tihe  principle  of  their 
distribution  shall  be  the  same  as  that  which  has  hitiierto  been  adopted* 
with  the  additional  condition,  that  the  succession  of  branches  of  sci- 
ence which  shall  be  selected  as  entitled  to  these  rewards,  shall  be  the 
same  as  that  which  shall  be  hereafter  followed  when  the  cycle  of 
their  regular  distribution  begins. 

The  selection  of  the  subjects  which  should  compose  this  cyde  was 
left  to  the  Council  of  the  Royal  Society*  who  have  made  such  a 
choice  as  seemed  to  them  best  calculated  to  comprehend  every  de- 
partment of  science  and  to  prevent  the  jealousies  which  might  arise 
from  the  recurrence  of  sinular  subjects  in  immediate  or  too  dose 
succession :  the  subjects  themselves  and  their  periodical  order  (de- 
termined by  lot)  are  as  follow : — 

1 .  Astronomy. 

2.  Physiology,  induding  the  Natural  History  of  Organized  Beings* 

3.  Geology  and  Mineralogy. 

4.  Physics. 

5.  Mathematics. 

6.  Chemistry. 

In  conformity  with  these  Regulations,  which  form  the  existing 
law  for  the  distribution  of  the  Royal  Medals,  they  have  been  awarded 
jfor  the  current  year  to  Professor  de  Candollb,  of  Geneva,  for  his 
numerous  and  valuable  researches  and  investigations  in  Vegetable 
Physiology,  as  detailed  in  his  Work,  entitled  "Physiologic  V^g^tale," 
published  in  the  year  1832;  and  to  Sir  John  Frederick  William 
Herschel,  for  his  Paper  "  On  the  Investigation  of  the  Orbits  of  Re- 
volving Double  Stars,"  inserted  in  the  Fifth  Volume  of  the  Memoirs 
of  the  Royal  Astronomical  Society. 

The  science  of  Vegetable  Physiology  has  at  all  times  presented 
extraordinary  difficulties,  and  although  it  has  employed  the  talents 
and  the  industry  of  a  great  number  of  philosophers,  from  the  earliest 
period,  little  progress  has  been  made  in  obtaining  an  exact  knowledge 
of  the  minute  organization  of  plants,  and  of  the  mode  in  which  thdr 
functions  are  exercised,  at  least,  when  compared  with  the  great  ad- 
vance which  has  taken  place  in  the  analogous  sciences  which  relate 
to  the  comparative  anatomy  and  physiology  of  animals. 

The  structure  of  vegetables,  in  consequence  of  its  minuteness  and 
intricacy,  is  involved  m  the  greatest  obscurity;  its  investigation  re- 
quires  the  application  of  powerful  microscopes,  and  is  liable  to  all  the 
fallades  peculiarly  incident  to  such  observations :  and  the  greater 
part  of  vegetc^le  physiolo^  being  dependent  on  the  fuU  and  accurate 
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qertainty.  But  the  progress  of  this  department  of  science  has  sul*, 
fered  less  from  the  want  of  accurate  and  sufficiently  multiplied  ob*. 
servations,  than  from  the  absence  of  a  well-compacted  and  consist- 
ent theory  to  connect  them  together;  and  it  was  chiefly  with  a  view 
to  supply  this  great  deficiency  that  the  admirable  work  oi  Professor 
de  Candolie  was  written,  which  has  been  selected  by  the  Council  aB 
justly  entitled  to  one  of  the  Royal  Medals.  There  is,  in  &ct,  no 
branch  of  botanical  science  which  has  not  been  greatly  benefited 
by  bis  valuable  labours :  his  Thhrie  AUmenttdre  de  ta  3atamque  and 
his  Organographie  Vigdtale  have  made  most  important  additions  to  our 
knowledge  of  descriptive  botany,  whilst  in  his  Physiologie  V4g4talep 
by  a  most  careful  analysis  and  examination  of  the  influence  both  of 
external  and  internal  physical  agents  upon  the  organs  of  plants  in 
the  great  functions  of  their  nutrition  and  reproduction,  by  tracing 
them  throughout  the  whole  course  of  their  operations,  and  by  con- 
necting their  results  with  the  well-known  and  well-established  de- 
ductions of  chemistry  and  other  sciences,  he  has  shown  that  he  is 
also  entitled  to  claim  the  rank  and  distinction  of  an  inductive  phi- 
losopher of  a  very  high  order. 

The  mention  of  the  name  of  the  second  of  these  distinguished  Phi- 
losophers to  whom  the  Royal  Medals  for  the  present  year  have  been 
adjudged,  recaUs  my  attention  to  the  circumstances  under  which  he 
has  recently  quitted  his  home  and  his  country  to  pursue  his  labours 
in  another  hemisphere.     He  has  devoted  himself,  as  you  well  know, 
for  many  years  at  least,  as  much  from  filial  piety  as  from  inclination, 
to  the  examination  of  those  remote  regions  of  the  universe  into  which 
his  illustrious  father  first  penetrated,  and  which  he  has  transmitted  to 
his  son  as  an  hereditary  possession,  with  which  the  name  of  Herschel 
must  be  associated  for  sJl  ages.     He  has  subjected  the  whole  sphere 
of  the  Heavens  within  his  observation  to  a  repeated  and  systematic 
scrutiny.   He  has  determined  the  position,  and  described  the  charac- 
ter of  the  most  remarkable  of  the  nebulae.      He  has  observed  and 
registered  many  thousand  distances  and  angles  of  position  of  double 
stars ;  and  has  shown,  from  the  comparison  of  his  own  with  other 
observations,  that  many  of  them  form  systems  whose  variations  of  po- 
sition are  subject  to  invariable  laws.     He  has  succeeded,  by  a  happy 
combination  of  graphical  construction  with  numerical  calculations^ 
in  determining  the  relative  elements  of  the  orbits  which  some  of  them 
describe  round  each  other,  and  in  forming  tables  of  their  motions ;  and 
he  has  thus  demonstrated  that  the  laws  of  gravitation,  which  are  ex- 
hibited as  it  were  in  miniature  in  our  own  planetary  system,  prevail 
also  in  the  most  distant  regions  of  space  :  a  memorable  conclusion, 
ju^tly  entitled,  by  the  generality  of  its  character,  to  be  considered  as 
forming  an  epoch  in  the  history  of  astronomy,  and  presenting  one  oi 
the  most  magnificent  examples  of  the  simplicity  and  univ^:«ality  of 
those  fundamental  laws  of  nature  by  which  their  Great  Author  haa 
shown  that  He  is  the  same  to-day  and  for  ever,  here  and  everywhere. 
A  discovery  like  this,  which  we  are  this  day  called  upon  to  com- 
memorate, forms  a  noble,  but  I  trust  only  temporary  termination 
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to  Bir  John  Herschers  Btnropeati  laboiin*  He  has  loi^  oontem*^ 
plated  a  voyage  to  the  Cape  of  Good  Hope,  aa  a  &vourable  station 
for  obeerving  the  constellatioiis  of  the  Southern  Hemisphere,  and 
tiie  -magnificent  nebulee  which  it  contains ;  and  when  we  consider 
the  space-penetrating  power  of  his  instruments,  such  as  has  never 
yet  been  Imught  to  b^  upon  them  ;  his  skill  and  long  experience 
and  systematic  diligence  as  an  observer ;  his  perfect  familiarity  with 
the  class  of  phenomena  which  are  to  be  observed ;  his  sagacity  in 
interpreting  and  disentangling  the  most  complicated  appearances; 
and  his  profound  knowledge  of  physical  as  well  as  practical  astro^ 
nomy,  we  may  look  forward  to  a  harvest  of  discoveries,  such  as  -will 
not  only  extend  the  existing  boundaries  of  science,  but  add  to  the 
lustre  of  a  name  which  is  knovm  and  reverenced  in  every  region  to 
which  European  civilization  has  reached. 

It  has  been  said  that  distance  of  place  confers  the  same  privileges 
as  distance  of  time,  and  I  should  gladly  avail  myself  of  the  privilege 
which  is  thus  afforded  me  by  Sir  John  Herschers  separation  from 
his  coimtry  and  friends,  to  express  my  admiration  of  his  character, 
in  stronger  terms  than  I  should  otherwise  venture  to  use ;  for  the 
language  of  panegyric,  however  sincerely  it  may  flow  from  the  heart, 
might  be  mistaken  for  that  of  flattery,  if  it  could  not  thus  claim 
somewhat  of  an  historical  character  :  but  his  great  attainments  in 
almost  every  department  of  human  knowledge,  his  fine  powers  as 
a  philosophical  writer,  his  great  services  and  his  distinguished  de- 
votion to  science,  the  high  principles  which  have  regulated  his  con- 
duct in  every  relation  of  life,  and,  above  all,  his  engaging  modesty, 
which  is  the  crown  of  all  his  other  virtues,  presenting  such  a  model 
of  an  accomplished  philospher,  as  can  rarely  be  foimd  beyond  the 
regions  of  fiction,  demand  abler  pens  than  mine  to  describe  them  in 
adequate  terms,  however  much  inclined  I  might  feel  to  undertake 
the  task.  That  he  may  live  to  accomplish  all  the  objects  which  have 
induced  him  to  transport  himself  to  another  continent,  and  that  he 
may  long  survive  his  return  to  witness  the  respect,  reverence  and 
gratitude  of  his  countiymen,  is  my  earnest  prayer,  in  which  I  am 
quite  sure  that  you.  Gentlemen,  will  cordially  join. 

It  now  becomes  my  painful  duty  to  call  your  attention  to  the  names 
of  those  Fellows  and  Foreign  Members  whom  the  Royal  Society  has 
lost  during  the  last  year. 

Sir  John  Malcolm  was  bom  in  the  year  1769,  a  year  remarkably 
fertile  in  the  production  of  great  men  *.  He  was  one  of  a  family  of 
seventeen  children,  which  enjoyed  the  singular  distinction  of  having 
three  of  its  members  created  Knights  of  the  Bath  in  the  same  year. 
At  the  early  age  of  thirteen  he  was  sent  to  India  as  a  Cadet,  and 
learnt  his  first  lessons  of  military  service  in  the  celebrated  wars  of 
the  Mysore  ;  and  during  an  almost  uninterrupted  residence  of  nearly 
forty  years,  he  was  employed  both  in  civil  and  military  duties,  fre- 
quently of  great  importance  and  difficulty,  in  almost  every  part  of 
Central  India ;  and  it  was  chiefly  ovring  to  the  opportunities  aflbrded 
by  this  long  intercourse  with  the  natives  of  all  classes  and  nations, 

*  Napoleon,  Wellington,  Cuvier,  &c. 
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aided  by  the  system  of  carefully  recording  his  observations  of  their 
manners  and  customs,  and  by  his  perfect  knowledge  of  their  Ian-* 
guages,  that  he  was  enabled  to  acquire  the  most  intimate  acquaint- 
ance with  their  habits,  their  feelings  and  their  prejudices,  at  the 
same  time  that  he  secured,  in  a  very  uncommon  degree,  their  confi- 
dence and  respect  by  his  strict  impartiality,  and  by  his  considerate 
attention  to  their  wants  and  their  interests. 

He  was  twice  sent  as  Ambassador  to  Persia,  where  he  con- 
ducted n^otiations  of  great  delicacy  and  difficulty  in  such  a  man- 
ner as  to  maintain  the  honour,  at  the  same  time  that  he  secured 
the  interests  of  the  Grovemment  which  he  represented:  he  was, 
in  fact,  eminently  qualified  for  the  discharge  of  such  a  duty  by  his 
profound  knowledge  of  the  Persian  language  and  literature,  and  by 
the  conformity  of  his  own  manners  with  those  of  that  lively  and 
polished  nation.  Nor  were  the  fruits  of  his  mission  political  merely, 
inasmuch  as  they  led  to  the  production  of  his  History  of  Persia, 
a  work  of  great  research  and  of  standard  value ;  to  his  Persian 
Sketches,  so  remarkable  for  their  wit  and  vivacity,  and,  I  believe, 
likewise  for  the  truth  of  the  pictures  of  manners  which  they  furnish ; 
and  also  to  a  volume  of  Poems,  which  display  no  inconsiderable 
powers  of  versification. 

Sir  John  Malcolm  was  a  voluminous  writer,  and  amongst  other 
works  may  be  particularly  mentioned  his  Political  History  of  the 
Government  of  India,  from  the  year  1784  to  the  Present  Time;  his 
very  interesting  Sketch  of  the  Sihks,  and  his  History  of  Central  In- 
dia. In  all  his  writings  he  has  shown  himself  to  be  the  friend  of  the 
native  population,  and  the  zealous  advocate  of  a  system  of  govern- 
ment such  as  would  reconcile  the  interests  of  the  governed  with 
those  of  the  governors :  and  though  he  has  very  clearly  demon- 
strated that  our  Indian  Empire  must  be  progressive  in  order  to  be 
permanent,  and  that  e}^ternal  attacks  upon  it  must  not  only  be  re- 
pelled, but  the  means  of  renewing  them  either  greatly  weakened  or 
altogether  removed,  yet  he  stigmatizes  with  just  reprobation  the 
commencement  or  continuance  of  wars  of  conquest  merely,  which 
are  not  rendered  necessary  by  previous  and  adequate  provocation. 
Upon  all  such  subjects  Sir  John  Malcolm  was  eminently  entitled  to 
pronounce  an  authoritative  opinion,  from  his  great  experience,  both 
military  and  civil,  and  from  his  almost  unequalled  knowledge  of  the 
political  interests  and  relations  of  all  the  various  nations  who  com- 
pose or  border  upon  our  Indian  Empire. 

.  Sir  John  Malcolm  returned  to  England  in  1822  :  in  1827  he  was 
appointed  Governor  of  Bombay  and  Central  India.  He  retained  this 
important  situation  for  three  years,  when  he  was  recalled  for  the 
purpose  of  taking  part  in  the  discussions  which  were  likely  to  arise 
upon  the  renewiJ  of  the  East  India  Company's  Charter.  He  was 
shortly  after  his  return  elected  Member  of  Parliament  for  Launceston ; 
but  the  questions  which  almost  entirely  absorbed  the  attention  of 
Parliament  and  of  the  public  at  that  period  were  not  calculated  for 
the  favourable  display  of  his  peculiar  powers.  His  last  public  ad- 
dress was  made  at  a  meeting  in  London  in  honour  of  his  illustrious 
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coantiyman  Sir  Walter  Scott,  of  whose  genius  and  i/hrithigs  he  Iras 
an  enthusiastic  admirer :  on  the  following  day  he  was  attacked  by 
paralysis,  from  which  he  never  recovered ;  and  he  died  at  his  house 
in  London  on  the  3 1st  day  of  May  last. 

Sir  John  Malcolm  was  tall  and  commanding  in  his  person ;  his 
manners  were  remarkably  free  and  unconstrained,  and  his  conver- 
sation rapid  and  animated ;  and  notwithstanding  his  long  and  inti- 
mate intercourse  and  association  with  Oriental  people  and  Oriental 
languages  and  with  scenes  of  life  altogether  different  from  those  in 
which  his  earlier  boyhood  had  been  passed,  yet  he  continued  to  speak 
with  the  accent  of  his  countrymen,-  and  to  remember  their  national 
traditions  with  all  the  vividness  and  to  recite  their  national  poetry 
with  all  the  enthusiasm,  which  characterize  our  earliest  and  deepest 
impressions.  As  a  father,  a  husband  and  a  brother  he  was  emi- 
nently kind  and  affectionate ;  and  few  persons  have  been  more  gene- 
rally beloved  by  their  friends  for  their  social  virtues,  or  more  re- 
spected and  revered  for  their  great  talents  and  attainments  and  for 
their  eminent  public  services. 

I  observe  with  pleasure  that  a  monument,  from  the  chisel  of  Mr. 
Chantrey,  is  to  be  erected  to  his  memory  in  Westminster  Abbey,  for 
which  ample  funds  have  been  provided  by  the  almost  spontaneous 
contributions  of  his  friends  ;  and  it  is  worthy  of  remark  that  amongst 
tiie  subscribers  is  to  be  found  the  name  of  an  Eastern  Potentate,  the 
Pacha  of  "Egypt,  the  founder  of  a  great  empire,  and  still  more  dis- 
tinguished for  his  triumphs  over  Eastern  prejudices,  who  became 
acquainted  with  Sir  John  Malcolm  upon  his  return  ftt)m  Bombay, 
and  who  has  most  gladly  availed  himself  of  this  opportunity  of  ex- 
pressing his  respect  for  the  memory  of  his  friend. 

Mr.  William  Morgan  was  the  author  of  several  papers  in  our 
Transactions,  chiefly  upon  the  subject  of  the  value  of  reversions 
contingent  upon  different  cases  of  survivorship.  For  two  of  these 
papers,  printed  in  1788  and  1789,  he  received  the  Copley  Medal. 
He  was  one  of  the  first  authors  who  rejected  altogether  the  hy- 
pothesis of  the  equal  decrements  of  life  which  had  been  introduced 
by  De  Moivre,  partly  from  the  want  of  correct  tables,  and  partly  for 
the  purpose  of  simplifying  the  formulae  employed  in  the  calculation 
of  contingent  reversions ;  and  he  showed  in  what  manner  such  ques- 
tions could  be  practically  solved  with  reference  to  the  real  proba- 
bilities of  life.  Mr.  Morgan  was  the  nephew  of  the  celebrated  Dr. 
Price,  whose  memoirs  he  has  written,  and  some  of  whose  works  he 
has  edited ;  and  he  partook  largely,  at  one  period  at  least,  of  some 
of  the  political  and  financial  opinions  of  that  ardent  character,  par- 
ticularly relating  to  the  dangers  of  a  national  bankruptcy  frt)m  the 
rapid  increase  of  our  National  Debt.  He  was  appointed  early  in 
life,  chiefly  by  his  uncle's  influence  and  recommendation,  to  the  situ- 
ation of  Actuary  of  the  Equitable  Assurance  Company,  which  he 
continued  to  hold  for  nearly  sixty  years ;  and  the  unexampled  wealth 
and  prosperity  of  that  great  establishment  may  be  in  a  great  degree 
attributed  to  the  confidence  inspired  by  the  correct  principles  of  cal- 
culation and  of  management 'which  he  introduced :  and  though  he 
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was  exposed  towards  the  close  of  life  to  many  attacks  and  nrach 
opposition^  in  consequence  of  his  too  rigid  adherence  to  a  system 
which  might  be  calculated  to  do  injustice  to  some  classes  of  insur^s^ 
yet  no  small  indulgence  is  due  even  to  the  prejudices  of  a  ixmn  who 
had  done  so  much  service  to  society,  by  establishing  upon  a  firm 
basis  the  security  of  establishments  which  act  as  safeguards  against 
the  fluctuations  and  vicissitudes  of  life,  and  which  &us  encourage 
habits  of  providence  and  of  foresight  amongst  the  higher  and  middle 
classes  of  the  community. 

Mr.  Thomas  Allan,  an  eminent  citizen  of  Edinburgh,  was  the 
author  of  a  work  on  Mineralogical  Nomenclature,  and  oi  several  pa* 
pers  on  geology  and  mineralogy  in  the  Transactions  of  the  Royal 
Society  of  Edinburgh,  and  elsewhere.  He  was  greatly  distinguished 
for  his  accurate  knowledge  of  mineral  species  and  their  varieties* 
and  of  all  the  delicate  and  minute  distinctions  of  external  characters 
by  which  they  are  separated  from  each  other ;  and  his  collection  of 
minerals  has  been  justly  celebrated  for  its  great  extent  and  perfect 
arrangement.  In  the  year  1812  he  joined  Sir  George  Steuart  Mac- 
kenzie in  an  Excursion  to  the  Faroe  Islands,  where  he  greatly  enriched 
his  collection,  particularly  in  zeolites.  This  expedition  was  under- 
taken for  the  purpose  of  ascertaining  whether,  in  a  Trap  Coimtry, 
where  no  traces  of  external  volcanoes  existed,  any  thing  similar  to 
the  peculiar  features  of  the  rocks  of  Iceland  was  to  be  found ;  and 
his  Account  of  the  Mineralogy  of  these  Islands,  in  which  his  object 
has  been  to  describe,  without  relation  to  theory,  whatever  appeared 
to  him  interesting  in  a  geological  point  of  view,  was  read  before 
the  Royal  Society  of  Edinburgh  in  the  beginning  of  the  following 
year,  and  jmnted  in  the  seventh  volume  of  their  Transactions.  He 
adopted  in  early  life  the  opinions  of  Dr.  Hutton,  though  his  papers 
on  some  points  in  geology  in  the  neighbourhood  of  Edinburgh,  and 
in  the  environs  of  Nice,  show  him  to  have  been  an  accurate  and 
an  imprejudiced  observer.  He  was  a  person  of  active  habits  and 
character,  a  liberal  supporter  of  public  charities  and  useful  institu- 
tions, and  an  ardent  and  even  enthusiastic  friend  of  all  the  schemes 
for  the  improvement  and  decoration  of  his  own  magnificent  and  pic- 
turesque metropolis. 

Db.  William  Babington  was  a  distinguished  physician  in  the  City 
of  London.  He  was  formerly  a  lecturer  on  materia  medica  and  on 
chemistry  at  Guy's  Hospital,  and  he  was  the  author  of  a  Systematic 
Arrangement  of  Minerals,  foimded  upon  a  joint  consideration  of  their 
chemical,  physical  and  external  characters ;  and  also  of  other  works, 
of  less  importance,  upon  mineralogical  arrangement.  He  was  the 
active  and  disinterested  friend  of  science  and  of  men  of  science,  ftom 
tlie  time  of  Priestley  to  that  of  Sir  Humphry  Davy ;  and  though  the 
absorbing  duties  of  a  laborious  profession  prevented  his  taking  a 
leading  part  in  original  inquiries^  he  was  well  acquainted  with  the 
existing  state  of  knowledge,  particularly  in  geology,  physiology  and 
chemistry.  He  was  one  of  the  first  founders  of  the  Geological  So- 
ciety; and  the  earliest  meetings  of  that  distinguished  body>  which 
has  contributed  so  pow^Hully  to  the  advancement  of  geological  know* 
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le^^,  were  held  at  his  house.  He  was  a  person  of  great  simplicity 
of  manners,  a  warm  and  active  fiiend,  zealous  in  the  promotion  c^ 
dejects  of  charity  and  usefulness,  and  in  the  practice  of  his  profession 
singularly  kind  to  the  poor. 

The  death  of  Lord  Dovbb  in  the  course  of  thb  year  excited  an 
unusual  d^pree  of  public  sympathy  and  sorrow,  from  his  youth  and 
high  birth,  his  domestic  virtues,  and  perhaps  also  his  domestic  hap- 
piness, his  unsullied  public  character,  his  cultivated  taste  for  the 
arts,  and  his  liberal  and  enlightened  patronage  of  artists,  and  most 
of  all  from  the  promise  of  the  highest  literary  £stinction  afforded  by 
his  very  interesting  historical  memoirs  and  other  literary  productions. 
Such  qualities  and  attainments,  whilst  they  give  dignity  to  all  who 
possess  them,  acquire  a  peculiar  grace  and  lustre  when  found  in 
those  classes  of  society  in  which  the  possession  of  rank  and  wealth 
separate  altogether  the  pursuit  of  knowledge  and  of  fiame  from  all 
taint  of  a  suspected  union  with  the  desire  of  mere  personal  aggran* 
dizement. 

The  Rev.  Bewick  Bridge,  Fellow  of  St.  Peter's  College,  Cam- 
bridge, obtained  the  highest  mathematical  honours  in  his  own  acade- 
mical year.  He  was  for  many  years  Mathematical  Professor  in  the  East 
India  College  at  Haileybury,  and  was  the  author  of  several  elemen- 
tary works  on  different  parts  of  mathematics,  which  are  remarkable 
for  their  judicious  adaptation  to  the  capacities  of  ordinary  students, 
by  the  union  of  simplicity  and  fulness  in  the  developement  of  firsit 
principles, — a  species  of  merit  which  those  only  can  duly  estimate 
whose  experience  in  education  has  shown  it  to  be  very  rarely  at- 
tained. Mr.  Bridge  was  a  person  of  great  benevolence,  who  devoted 
his  life  and  fortune  to  the  promotion  of  objects  of  charity  and  pub- 
lic utility,  and  whose  purity  of  character  and  kindness  of  heart  se- 
cured him  the  affectionate  attachment  of  a  large  circle  of  friends. 

Captain  Lyon  became  first  known  to  the  public  from  his  having 
accompanied  the  late  Mr.  Ritchie  in  his  journey  into  the  interior  of 
Africa.  His  companion  died  at  Moorzouk,  and  after  encountering 
the  ordinary  succession  of  sufferings  and  dangers  which  characterize 
the  melancholy  records  of  African  discovery,  he  succeeded  in  effect- 
ing his  return,  and  published  a  very  modest  and  interesting  journal 
of  his  travels.  He  afterwards  accompanied  Captain  Parry  in  the 
second  voyage  to  the  Arctic  Regions,  as  commander  of  one  of  the 
two  ships  which  composed  that  expedition.  After  his  return  he  was 
chosen,,  from  a  knowledge  of  his  enterprising  and  energetic  charac- 
ter, to  conduct  a  party  of  English  miners  to  Zacatecas  and  Bolaiios 
in  Mexico,  and  to  undertake  the  management  of  the  first  of  these 
wiipjng  establishments :  and  though  he  continued  there  for  a  short 
time  only,  being  compelled  by  domestic  circumstances  to  return  to 
England,  his  services  were  of  such  a  kind  as  to  produce  the  most 
important  results.  His  Mexican  adventures  form  a  narrative  full  of 
interesting,  amusing  and  instructive  details.  He  was  afterwards 
chosen  by  the  BraziHan  Company  to  superintend  the  celebrated  gold 
mines  at  Gongo  Soco,  in  the  province  of  Minas  Geraes,  which  imder 
his  management  became  so  productive,  as  fully  to  vindicate  and  re- 
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deeoa  the  character  of  South  American  mitiing  speculations.  Upon 
qtutting  their  service  he  engaged  in  mining  adventures  of  his  o' 
and  it  was  in  returning  to  England,  in  consequence  of  an  accidental 
injury  which  he  received  in  the  course  of  his  operations,  that  he 
died  at  sea,  in  the  thirty-seventh  year  of  his  age. 

Mil.  JOSH04.  Brookes  was  for  more  than  forty  years  a  dbtizigui^ied 
teacha*  of  anatomy,  and  it  is  said  that  during  the  course  of  his  life 
he  had  superintended  the  anatomical  education  of  more  than  seven 
thousand  pupils.  He  had  formed  a  Museum  of  human  and  com* 
parative  anatomy,  which  was  second  only  in  extent  and  value  to.  the 
Hunterian  Collection,  and  to  which  he  gave  the  most  ready  and  Hbe-' 
ral  access  hoth  to  his  pupils  and  to  the  public.  To  the  completion  of 
this  museum,  and  to  the  instruction  of  his  pupils,  he  devoted  the 
whole  of  his  time  and  of  his  income ;  and  it  was  a  melancholy  cir- 
cumstance that  he  should  have  been  compelled  towards  the  close  of 
his  life,  when  his  health,  and  with  it  his  sources  of  income  were  de- 
clining, from  the  pressure  of  pecuniary  difficulties,  to  consent  to  the 
sale  of  his  museum.  The  dispersion  c^  this  collection  was  to  him 
a  source  of  the  most  poignant  distress ;  and  the  latter  years  of  a 
long  life  which  had  been  devoted  with  singular  disinterestedness  to 
the  public  service,  were  imbittered  at  once  by  the  pressure  of  po- 
verty and  the  despondency  occasioned  by  the  annihilaticMi  of  those 
hopes  of  having  raised  a  lasting  monument  to  his  fame,  which  had 
formed  the  great  object  of  his  ambition. 

LiEUTBNANT-CoLONBL  JoHN  Baillie  wcut  to  India  as  a  Cadet  in 
1791,  and  from  the  commencement  of  his  residence  he  devoted  himself 
with  great  diligence  to  the  study  of  the  Oriental  languages.  Upon 
the  establishment  of  the  College  of  Fort  William,  in  1800,  he  was 
appointed  Professor  of  the  Arabic  and  Persian  languages,  and  of  the 
Muhammedan  law,  a  situation  which  he  continued  to  fill  with  great 
credit  and  distinction  for  several  years.  He  was  the  author  of 
Tables  elucidatory  of  a  Course  of  Lectures  on  Arabic  Crrammar, 
of  A  Collection  of  the  original  Texts  of  the  five  most  celebrated 
Grammars  of  the  Arabic  Language^  and  of  A  Translation  from  the 
Arabic  of  a  Digest  of  the  Muhammedan  Law,  of  which  one  volume 
only  out  of  four  was  published.  His  Oriental  studies  appear  to  have 
terminated  upon  his  appointment  as  Resident  at  Lucnow,  where  he 
oontinued  for  several  years.  He  quitted  India  in  1818,  and  in  1823 
he  was  appointed  a  Director  of  the  East  India  Company.  Colonel 
Baillie  was  one  of  the  founders  and  most  active  supporters  of  the 
Royal  Asiatic  Society ;  and  he  represented  his  native  town,  Inver* 
ness,  and  its  contributory  burghs,  in  two  successive  Parliaments. 
His  collection  of  Persian,  Arabic,  and  other  Oriental  Manuscripts  is 
said  to  have  been  one  of  the  most  extensive  and  valuable  that  was 
ever  brou^t  to  this  country. 

Mr.  Joseph  Whidbey  was  for  nearly  fifty  years  a  Master  in  the 
Navy^  and  had  been  one  of  the  companions  of  Vancouver  in  his  voy- 
age round  the  world.  He  was  a  person  of  great  practical  know- 
ledge and  skUl,  and  possessed  of  more  than  ordinary  general  attain- 
ments ;   and  he  was  in  consequence  selected  by  the  Government  to 
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Sperinte^,  ,iwder  the^Irectioii  of  the  late  Mr.  Rejinie,  the  eSj^ 
BMOBT'thri'gWiitSifitWal^Voi*,'  the  Broiikwater'at  Plj-montli! 
ffij^^Miir  die  miffiitf 'W  Mree  jwoctb  ia  our  Transaction? :  one  on  tlie 
teintf -adopfed-fiM-  raSrfng  the  Diitdi  frigate  Ambuscade,  i*hlcli  h^ 
%telt  (rtftifc'fft'the  Ntitre'V  and  die  bther  two  on  certain  fosaiT  Voofijt 
teeofeietfWttielimestoneqflBTriearit  Orcston.  near  Plymouth. - 

Adrien  Mabib  LeQkndii8(  one  of  our  Foreign  Members,  and  one 
W«ifem(*'fflfttt^(iiiB'taiUyHtB  in  Europe,  ivaa  bom  in  Paris  in  1752. 
iW  (filiirBtf 'fflc'lflth  bf'J^uary  last,  a  lie  eighth-first  yeu. of  , his 
8^.'"-  .^tftePfiie'ietoiijletioTi'bf'his  atodies  at  the  College  Miwarin.'he 
iK4bt^"hinisijU"to'in'a1!hematical  and  ecieati£c  pursuits,  which  le 
(AiHt^ltt^id,  iritii  rita^IarpeRerenince  and  induBtry,  for  the  remamder 
oF'%]a  Kfc.  At  the  age  of  thirty  he  gained  the  two  prizes  pn^ioeed 
t^  the  Academies  of  Berlin  and  Paris;  the  one  for  a  memoir  on  the 
rfition  of  projectiles  in  a  resistinp  medium,  and  the  other  for  a  me- 
itkni  on  the  attrHCtJon  of  spheroids  upon  any  external  point  vhat- 
Wer.  It  was  this  second  memoir  which  gained  him,  in  the  f<tIlow- 
ttig  year,  a  place  in  the  Academy,  as  the  auccesaor  of  D'Alembert, 
tmd  wiiich  attracted  in  a  peculiar  degree  the  attention  of  mathema- 
ticians. '  The  problem  which  it  treated  was  one  of  the  greatest  im- 
portance and  £fficulty,  particular  coses  only  of  which  had  been  suc- 
cessfully treated  by  Newton,  MacLaurin  and  Clairant,  hut  which  he 
attodced  in  oU  its  generality,  and  maetered  its  difficulties  "  s^prd 
in  hand,"  to  use  the  expressive  language  of  Lagian^  when  sjpea^- 
ftl^  of  this  admirable  memoir.  An  important  proposi^on  discoyered 
Vf  Laplacb  led'  to  a  seoond,  and  a  happy  suhstitnlion,  proposed  ajid 
j^Jffied  by'  Mr.  Ivory,  to  a  third  resumption  of  this  problem,  whu^ 
skit  ^cr^Uy  tertnihated  in.  sudi  on  organized  system  of 'approaching; 
i^  difficmttesi  that  it  has  lb.t^tr  hees'rediic^d  to  the  order  of  Adm 
nMp6iltji:5nfi;HK%ich  are  included  in  tie  higher  class  of  elcntmtaiy 

'■'it  -ViTuCirifhe  course  of  his  researchM  lipou  fhe'Atfa^tioii  (rf 

B^itelfts'tlrtrtf'Ks-alti^tion  was  first  drawn  to  the  W^ct'of  eHiptw 
iStegnds,  cinccriling  which  his  first  memoir  wai  published  in  1786. 
^e  conthiuedt3';ffur^e  this  most  interesting  and  difficult  broach  <^ 
sntSysis  lii  a  sncceesSon  of  works,  for  a  period  of  nearly  forty  years, 
and  'hod  finally  collected  his  entire  labonn  upon  it  in  two  volumes 
quarto,  which  he  published  in  1827,  forming  a  vast  treasure  of  ana- 
IV^cel  knowledge.  He  had  hitherto  laboured  in  this  field  without  a 
ticMeagne  and  without  a  irvul,  when  two  young  analysts  of  singular 
g^iis  and  boldness,  M.  Abel,  of  Christiania  in  Noiway,  and  M.  Ja- 
cobi,  of  Konigaberg,  announced,  almost  simultaneously,  the  discovery 
of  propositions  which  have  led  to  an  immense  extension  of  this  the- 
ory. LeGendre,  with  a  nobleness  of  character  which  can  only  result 
fiiam  the  most  (Usintereated  love  of  truth,  was  the  first  to  welcome 
tiie  appearance  of  these  illustrious  strangers  upon  his  own  territories, 
to  make  known  the  fall  importance  of  their  discoveries,  and  to  de- 
velope  all  their  consequences ;  and  although  already  arrived  at  an 
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extreme  old  age,  he  commenced  and  finished,  i?ith  all  the  vigour  an4 
activity  of  youth,  a  third  volume,  expressly  devoted  to  the  discu^sioii 
and  classification  of  these  ultra-elliptic  functions,  and  to  point  a^ 
their  analogy  vrith,  and  relation  to  other  classes  of  transcendents 
which  he  had  himself  already  considered,  or  to  which  they  wouM 
naturally  lead. 

II.  LeGendre  was  the  author  of  a  jusdy  celebrated  treatise  or  essay 
on  the  Theory  of  Numbers,  which  first  reduced  the  numerous  aiiydl 
disconnected  discoveries  of  Fermat,  Euler  and  Lagrange  to  syste?* 
matic  order.  He  was  the  proper  author,  amongst  many  other  diiif* 
coveries,  of  the  law  of  reciprocity  between  any  two  prime  numbersi 
one  of  the  most  fertile  and  important  in  this  theory,  thou^  its  coni-« 
plete  establishment  was  reserved  for  Gauss,  whose  work  on  thiasub* 
ject  has  gained  him  so  just  a  reputation.  Notwithstanding,  however, 
the  labours  of  these  great  men,  this  most  important  department  of 
analysis  still  continues  to  be  too  much  insulated,  both  in  its  form 
and  its  treatment,  from  the  other  branches  of  algebra,  though  much 
has  been  done  to  reimite  them  by  the  very  valuable  and  original  re« 
^searches  of  that  distingui^ed  analyst  M.  Libri,  of  Florence,  who  has 
been  recently  naturalized  in  France,  and  who  has  succeeded  M.  Le» 
Oendre  in  his  j^ace  in  the  Institute. 

The  work  of  M.  LeGendre,  on  Geometry,  has  enjoyed  a  singular 
i^^utation,  and  has  been  most  extensively  used,  particularly  on  the 
continent  of  Europe,  in  the  business  of  education.  It  may  be 
•doubted,  however,  whether  this  work  has  altogetlier  merited  the  high 
character  which  it  has  obtuned :  it  has  rather  increased  than  cleared 
away  the  difficulties  of  the  theory  of  parallels,  which  have  so  lon§^ 
embarrassed  the  admirers  of  ancient  geometry  and  of  the  Elements 
of  Euclid;  and  it  has  not  succeededi  at  least  in  any  essential  degree, 
in  addiiig  to  thedboiplicity  of  the  demonstration^,  or  to  the  clear  and 
logical  connexion  aiKl  succession  of  the  propositions  of  that  unrivalled 
:flBd  Hniqiie  elementary  wodc,  which  has  alone  maintained  its  place 
Wongst  an  civilized  nations  for  more-  than  two  thousand  years.  It 
u  proper,  however,  to  observe  that  the  notes  appended  to  this  work 
tiiie  "fym  of  valuable  and  original  remarks,  and  are  justly  celebrated 
for  the  elegance  of  the  demonstrations  which  they  funush  of  many 
important  propositions. 

^  M.  LeGendre  was  the  author  of  many  other  works  and  memoira, 
containing  many  valuable  series  of  investigations,  andvery  importaat^ 
^discoveries.  He  first  attacked  die  great  problem  <d  the  determination 
of  the  orbits  of  comets  by  general  methods,  which  display  fdl  the  re^ 
sources  of  his  analysis ;  though  astronomers  have  not  found  it  expor 
dient  to  make  use  of  his  metnods  in  the  actual  calculation  of  theu: 
elements,  which  is  the  only  proper  test  of  their  practical  value,  though 
it  may  not  be  decisive  of  their  theoretical  perfection.  He  was  the 
author  of  the  method  of  the  least  squares  of  the  errors,  for  the  pur- 
pose of  determining  the  most  probable  nleaii  amongst  the  results  of 
a  great  number  of  observations,  of  which  such  extensive  use  is  now 
made  in  practical  astronomy :  a  celebrated  ;and  most  tiseful  theorem 
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in  geodesy  goes  by  his  name;  and  there  are  few  departments  of  ana- 
lysis or  of  dynamioa  which  have  not  been  benefited  by  his  labours. 
•  M.  LeGrendre  was  associated  with  M^chain  and  Cassini  in  the 
operations  which  wexe  instituted  in  1787,  and  finished  in  1790^  for 
the  junction  of  the  meridians  of  Paris  and  London.  He  was  one  of 
the  three  Members  of  the  Council  nominated  for  the  purpose  (^ 
ijpitroducing  the  new  metrical  system  into  France  in  1795,  and  he 
constructed  the  formuhe  employed  for  the  calculation  of  the  tables  for 
the  centesimal  division  of  the  quadnmt..  He  was  nominated,  both 
during  thje  Impcarial  and  subsequent  Government,  to  various  public 
employments,  chiefly,  however,  of  an  honorary  nature,  requiring  no 
great  sacrifice  of  time  or  attention, — a  fortunate  circumstance,  when 
it  is  considered  to  what  important  labours  the  leisure  of  his  long  life 
appears  to  have  been  devoted. 

The  next  name  which  I  feel  caUed  upon  to  notice  i?  that  of  Fran- 
cisco DB  BoRJA  Gak9ao  Stocklbb,  Babok  da  Villa  da  Pbaia,  a 
Lieutenant- General  in  the  Portuguese  army,  and  formerly  Secretary 
of  the  Academy  of  Sciences  of  Lisbon :  he  was  the  author  of  severed 
Fc^rs  in  the  IVansactions  of  the  Lisbon  Academy,  chiefly  on  subjects 
connected  with  the  developement  of  functions,  and  also  of  a  volume 
of  Poems.  In  1 7  95  he  published  his  Methodo  dos  Limites,  and  in  1 824 
his  Methodo  inuerso  dos  Limites*  In  this  latter  work,  written  late  in 
life,  he  adopted  the  opinions  of  the  well-known  Hoene  de  Wron8ki> 
which  led  to  its  rejection  by  the  Academy  of  Lisbon,  upon  the  report 
of  two  Academicians,  when  it  was  offered  to  them  for  publication. 
His  works  are  not  of  a  kind  to  exercise  much  influence  upon  the  pror 
gress  of  science,  and  some  of  them  are  examples  of  the  danger  of  deal- 
ing with  formulae  of  such  great  generality  that  their  proper  import  and 
derivation  are  not  very  clearly  understood  by  those  vho  use  them.     . 

Of  the  five  Foreign  Members  whose  names  appear  in  the  lists  of 
the  additions  which  the  Royal  Society  has  received  during  the  last 
year,  it  is  with  deep  regret  that  I  observe  those  of  two  of  them  also 
in  the  record  of  its  losses :  the  first  is  that  of  Professor  Meckel  of 
Halle,  the  second  that  of  M.  Desfontaines  of  Paris. 

Dr.  JohnFredbrickMeckel,  Professor  of  Anatomy  in  the  Univer- 
sity of  Halle,  was  the  third  member  of  a  family  singularly  illustrious 
in  the  annals  of  physiological  and  anatomical  science.  His  grand- 
father, at  the  beginning  of  the  last  century,  was  probably  the  great- 
est anatomist  of  his  age,  and  was  the  founder  of  that  collection  which 
has  become,  by  the  additions  of  his  son  and  of  his  grandson,  the 
richest  and  the  best  arranged  in  Germany.  His  father  was  likewise 
an  eminent  anatomist,  and  greatly  distinguished  for  his  success  in  the 
practice  of  physic  and  of  surgery,  and  for  his  general  attainments. 
It  was  for  the  purpose  of  enriching  the  great  collection  which  he  in- 
herited, and  of  completing  those  departments  of  it  in  which  it  was 
deficient,  that  young  Meckel  first  directed  his  whole  attention  to 
comparative  anatomy ;  but  the  results  of  his  labours  were  not  con- 
fined to  his  museum :  he  pubhshed  a  German  translation  of  the 
Anatomic  Compar^e  of  Cuvier,  which  was  enriched  with  many  valu- 
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able  notes.  This  was  followed  by  his  Contributions  to  Comparative 
Anatomy;  by  his  System  der  vergleichendeti'  Anatomic,  which  he 
did  not  live  to  complete;  his  Tabul€B  AnatanUco-pathologicte;  his 
Handbuch  der  pathologischen  ^natomie  ;  his  work  On  Human 
Monsters,  and  several  memoirs  relating  to  tMs  branch  of  medical 
science,  which  display  a  remarkable  union  of  laborious  research 
with  the  most  profound  and  original  views  relating  to  the  pheno- 
mena of  animal  life.  He  devoted  a  great  portion  of  his  time  to  the 
publication  of  the  Archiv  fUr  Anatomic  und  Physiologic,  one  of  the 
most  valuable  and  instructive  periodical  publications  on  medioAl 
and  physiological  science  which  appeared  in  Germany.  One  of  his 
last  works,  on  the  Lymphatic  System,  which  is  upon  a  magnificent 
scale>  was  dedicated  to  the  celebrated  Sommerring,  upon  the  comple- 
tion of  his  fiftieth  year  from  the  period  of  his  inauguration  as  Doctor 
in  Medicine,  as  a  tribute  of  respect  to  one  who  had  been  his  own 
preceptor,  the  fellow- student  of  his  father,  the  follower  and  pupil  of 
his  grandfather,  the  intimate  friend  of  his  family  for  three  genera- 
tions, and  who  was  also  one  of  the  few  of  his  living  rivals  in  the 
sciences  which  he  cultivated. 

Meckel  was  only  fifty  years  old  at  the  time  of  his  death  :  he  united 
in  a  very  remarkable  degree  the  power  of  correct  and  philosophical 
generalization  with  the  most  profound  and  accurate  knowledge  of 
anatomical  details ;  and  though  he  may  have  left  in  his  own  country 
some  who  may  equal  or  eVen  surpass  him  in  particular  departmenti^ 
of  human  and  comparative  anatomy  or  physiology,  there  is  no  one 
of  his  countrymen,  if,  perhaps,  'Hedemann  be  excepted,  who  can  be 
considered  as  having  made  such  important  additions  to  our  general 
views  in  those  sciences. 

Rbnb'  Louiche  Desfontaines,  Professor  of  Botany  at  the  Jardin 
du  Roi,  and  one  of  the  most  distinguished  botanists  in  Europe,  was 
bom  at  Tremblay  in  1752.  In  the  course  of  the  years  1782  and 
1 783  he  travelled,  for  the  purpose  of  forming  botanical  collections,  to 
the  North  of  AMca,  penetrating  as  far  as  the  range  of  Mount  Atlas ; 
and  his  Flora  Atlantica,  which  was  published  in  1798,  a  splendid  and 
richly  decorated  work,  contains  the  principal  results  of  his  labours. 
It  was  in  the  same  year  that  his  celebrated  niemoir  on  the  Organi- 
zation of  Monocotyledonous  Plants  was  read  to  the  Institute,  in 
which  he  demonstrated  the  different  manners  in  which  the  ligneous 
fibres  are  developed  in  plants  with  simple  and  double  cotyledons, 
and  thus  laid  the  foundation  of  two  great  and  fundamental  divi- 
sions in  the  vegetable  kingdom  *.  He  was  the  author  of  the  Tableau 
de  VEcole  de  Botaniquc  du  Museum  d'Histoire  Naturcllc,  of  the  His- 
toirc  des  Arbres  et  Arbrisseaux  qui  peuvcnt  ^e  cultiv^  en  pleine 
terre  sur  le  Sol  de  la  France,  of  a  Manuel  de  Cristallographic,  accord«- 
ing  to  the  system  of  Rom6  de  Tlsle,  of  many  elaborate  articles  in  the 
Dictionnaire  des  Sciences  Naturelles,  and  other  similar  publications  ; 

•  Traces  of  this  distinction  in  the  structure  of  Monocotyledonous  »nd  Dicoty- 
ledonous plants  may  be  found  in  the  writings  of  Grew,  Malpighi,  ahd  Daubenton, 
though  its  full  developement  was  reserved  for  M.  Desfontaines. 
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^\fp  fi&tuxj^]i^y¥kij^  for  the  mo^t  part  descriptive  of 

ii^j^enefa  an4^Jp(;9^'ti9^«I^M^t&  cultivated  in  t^  Jardi9  du  Rpiy 
e,!nfan?g)Qi|^e^t^f  VKhichhad  devolved  upon-  him  con^iatly  v^i^^ 

J]^^J^qs&j^Kt«^  mild  and  inofi^naLye  masinei3f> 

j|p4  p^dfi^tl^  £c€;e'm>m  tibo^e  feelings  of  jealousy  which  tend  ^  pr^- 
ygil^ft^i^^i^^PP^s^n.  or  controversy ,  For  a  oon«deralde  period,  b^- 
f(^  hijs  dei^th  Jie  laboured  ^under  the  affliction  of  total  blindnessi 
limd,  was  thus  debaxred  from  the  continuation  of  those  piu:suit&  \du^ 
}^d  constituted  at  once  the  .delight  and  the  business  of  hialife :  and 
\^  was  a.ibrtunate  circEuastance  that  a  vi^tation  of  FnmdeBce» 
whiclk  under  ordinary  circumstaoces  would  have  produced  a  spirit 
of  repining  and  discontent,  was  deprived  of  more  than  half  its  bit- 
terness and  severity  by  the  i^irit  of  contentment  and  resignation 
with  which  it  was  met. ,..  ..   ,  .  ,    ..     ^-c    .n 

. '  At  the  conclusion.of  my  Address  to  you,  Gentleme^  last-year,.!  ie^ 
called  upon,  at  once  by  my  subject  an4  my  feelings,  to  pass  from  the 
notice  of  the  certain  losses  which  the  Society  had  sustained  during 
the  preceding  year,  to  one  which  circtimstanoes  at  that  time  rendered 
too  probable.  The  long  absence  of  Captain  Koss  aj^.his  compamonSj 
the  perilous  enterprise  upon  which  they  were  engaged,  the  fearful 
alternative  of  shipwreck  or  famine  wfaijeh  seemed  their  almost  ine- 
vitable fate,  had  left  few  elements  jEbr  hope,  e^iLcept  in  those  who 
steadily  trust  in  the  unlimited  resources  of  Providence  to  accomplish 
its  ends,  however  remote  and  wonderful.  I  rejoice  at  the  unlooked- 
for  accomplishment  of  that  hope,  and  I  know  that  you»^  QentlemcQ, 
one  and  aU,  vriU  equaUy  participate  with  me  in /these  f^elin'gb. 
Captain  Ross  and  his  brave  con^anions  were  ''lost,  and  are  foimd ;" 
and  I  trust  that  the  enthusiastic^  welcome  which  has  met  them  upon 
their  return  will  convince  them  that  the  heart  of  tiieir  country  is  tiiat 
of  a  parent.  - 

I  forbear.  Gentlemen,  to  mix  up  o^er  topics  with  the  expression 
of  those  feelings  to  which  this  happy  event  naturally  gives  rise,  and 
however  important  may  be  the  contributions  to  geography  or  to  sci- 
ence which  these  perilous  and  painful  adventures  may  have  pro- 
duced, I  consider  them,  in  the  present  condition  of  my  feelings,  but 
as  dust  in  the  balance,  when  compared  with  the  knowledge  of  thp 
important  fact  of  the  recovery  of  our  long  lost  brethren. 

Permit  me  then.  Gentlemen,  in  your  xtittne  aa  well  as  in  my  own, 
to  offer  to  Captain  Ross,  whom  I  rejoice  to  see.  jtmongst  us,  our  most 
cordial  congratulations  upon  his  hapipy  return,  and  to  express  our 
hope  that  the  sympathy  and  respect  6f  hii'fcoimttynieri  which  he  has 
already  experienceid,  and  which,  I  trust,  he  will  retain  for  the  re- 
mainder of  his  days,  will  form  one  of  the  best  compenisaAons  fbr  flie 
long  sufferings  which  he  has  etldured,  and  for  tii&incomplete  suc- 
cess of  an  enterprise  presenting  difficulties  from  the  certain  operation 
of  the  laws  of  the  physical  world,  which  not  merely  baffle,  but  al- 
most amuhilate,  the  powers  of  the  bravei^  the  btrongest^  and  the 
jnoit  piersev^g  <tf  tiieh* 


■Rd^ttretarytefterted,  on  ihe  jjart  of  the  Comicil,  that"  they  |iad 
WceiVed  Sn  appTtcation  from  the  Lords  of  the  Treasury,  for  their  of  ?- 
nioA  reapeeling  the  construction  and  mode  of  appli|iin^  an  instruiflerft 
ftr  oacertain^g  and  charging  the  duty  on  spirits  :  in  compliance  jwm 
which  they  appointed  a  Committee  to  conduct  the  investigation^  W- 
quired  fiJr  that  ptnpose.  The  Committee,  after  bestowing  consfiftr- 
able  laboifPand  piniiB  on  this  subject,  agreed  in  a  Report,  whli^h  ^^ 
adofitiea  by  the  Cottucil,  and  transmitted  to  (he  LordB  of  the  Tj-efislI^' 
Hlid'fljl'WiieH  rtidy  have  received  their  thanks,  for  the  labonr  and  aV- 
tiSHEibn  thqf  Mw  given  to  this  subject.  They  have  lately  also  receivt(| 
kti  IntMintion  from  the  Treasury,  that  tlieir  further  assistance  will  bi 
rftijilft^twrfe  BUperintend,  examine,  and  assist  in  the  constructiod  of 
{K<£instrDnKnts  and  tables  whiiih  will  be  requified.    *  '!" 


ITie  Treasurer  made  tUe  following  etateroent^'^^M  rtSpect'io",itie 
i*mmbe^'bfV£U6W/t&e'Skte'ofthema&c^B,'ssa'i^eite 
I^yitienb  of  the  Sorfe^  diiring  die  precedSng'yea^.'  '''  '  '.\ 

i>>Aithe  last  Aa^i<marr^  tii^'SQimf'imSatM  <tf  748  MenAen'j 
of'Wbooi'.there  w«ye;"  '■■"'-'   ;  ^l-' "'■'■''^■'"i:.'i"i  ^''i     '■*■' 


.- .■■i-w!b('!?^«^'^§P¥lfi'iwfeiiW^     , 

ai"i-^  .  v..i:  ,-Mi  *ift'»-#.-F«e«!Vl^-      -Ar.-     ■'■  .-»H  J-mr  i  h..« 
JnOlbereibHrsbecll'adnktcd,  :• '.,  '.-i.^i-  -di 

17  on  the  Home  Ust,  with 
.i.^in,,.    '.!  .'1  K'BdiitlstioiJi  and 
■  '  ■     5  OS  Uie  Fordgn  LfM.     Of  whom 

-  ..    'i>/:  I'i- 8  hive  compounded  fi)r life,  and  ' 

■'  ■"■    '.'  'lOhaveengagedtopayt^eAniualSubicriptionof  4i: 

TTiefeocBBfey'theMfote'iiow  conaiatsbf,  '^[ 
.r?'"  ■'.■■•'<  -.::    ':  11  Royal  Personagta. 

'**""  ■;"'  '"■^'^^M-elgriMeiiibrtS,  ailil  _  _''  ;' ,;  /    I  .,',  .'.''^ 

IZi  ■7i''ii'}u!-r''^9-^^^  ■    ■';■■'' 

lorASftimve'cdrnpoUndtdior^iib.''!!  ai-i&'f  ti^.-iiis'lius  vfiul 


"'"     "  i/,JlnV.lq  -id 

AWft»«!! 


51  are  subject  to  an  annual  HNl»q9^f%^9$^>q  (t-jn 
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The  DiftBTTtisBif  Birrs  of  the  Society  mty  foe  classed  under  two  ixeads: 

« 

1 .  Those  D^hich  ar6  inrdinary ;  and 

2.  Those  iHiidl  are  exttaorditmry,  &nd  not  likely  to  recur. 

The  ordiQs^  dishursements  may  be  estimated  in  tiie  followiug  mannet : 

Salaries. £  ^5 

Lighting   80 

Coals 4Q 

Tiaes    ....«.< k  • .  * . .  <  50 

Charwoman  and  Servant  .«<...  43 

Postage , 30 

Fire  Insurance 22 

Miscellaneous  200 

-  •  • 

£1109 

The  annual  expense  of  printing  the  Philosophical  Transactions  has 
been,  on  an  average,  of  the  last  five  years>  £894»  (without  including 
the  charges  for  stitching  and  for  advertisements,)  viz. 

For  Printing £356 

For  Paper. .  * 259 

For  Engraving 285 

£894 

These  expenses  attending  their  publication  vary,  of  course,  very  much, 
according  to  the  number  of  pages,  the  quantity  of  engravings,  and 
the  nature  of  the  Papers,  included  in  eich  volume. 

Besides  these  ordinary  disbursements,  there  is  at  present  the  ex- 
pense of  the  Catalogue,  which  will  ptobably  cost  the  Society  not  less 
than  £1000,  including  the  expense  of  printing ;  ahd,  for  the  present 
year,  the  cost  of  the  Fluid-Lens  Telescope  (£157  10^.),  and  print- 
ing the  Abstracts  (£583  6s.  9d,)y  against  the  latter  of  which  sum 
£141  18^.  6d.  has  been  already  received. 

The  Income  of  the  Society  is  derived  fVom 

Rents    £  284 

Dividends  on  Stock  ....  * 501 

Quarterly  and  Weekly  Contributions,  about      270 
Sale  of  Philosophical  IVansactions,  about  . .      350 

£  1405 

also  whatever  may  be  received  from  the  Admis»on  Fees  or  Com- 
positions of  new  Members,  which  is  fluctuating.  The  Admissions 
have  been,  on  an  average  of  the  last  fiv*  years,  twenty-six,  which 
would  give  of  course  £260  per  annum  for  Admission  Fees  of  £10 
each ;  and  the  average  number  of  Members  who  have  compounded 
for  Annual  Contributions,  during  the  same  period,  being  twenty-one, 
the  amount  of  Compositions  at  £40  each  would  be  £840, — ^making  a 
mean  total  of  £1100  per  annum  for  Admission  Fees  and  Composi- 
tions. But  it  being  now  optional  for  Members  to  compound  or  not 
for  Annual  Payments,  the  Compositions  (of  which  there  have  been 
only  seven  during  the  past  year,)  will  most  probably  go  on  consider- 
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ably  decreasing  in  number,  or  cease  altogether :  and  until  the  amount 
of  the  present  annual  subscription  of  £4  is  come  into  full  operation, 
a  temporary  inconvenience  wiU  be  experienced  from  this  circum- 
stance, as  well  as  from  th6  falling  oflF  in  the  Compositions  *• 

Besides  these  sources  of  Income,  there  are  other  sums  intedted  in 
the  Funds ;  namely. 

The  Fairchild  Fund,    100    0    0  New  South  Sea  Stock. 
The  RumfordFund,  2161     0  10  Three  per  Cent.  Consols. 
The  Donation  Fund,  3820  19     3  Three  per  Cent.  Consols. 

of  which  the  dividends  are  not  applicable  to  the  general  expenses 
of  the  Society,  but  must  be  disposed  of  according  to  the  intention  of 
the  respective  donors. 

The  clear  annual  Jncomct  therefore,  which  may  for  some  time  be 
expected, — without  taking  into  consideration  whatever  may  be  re- 
ceived on  account  of  the  Admission  Fees  or  Compositions  of  new 
Members, — may  be  considered  as  only  £1400:  and  the  probable 

annual  amount  of  Ordinary  Expenses  as  £2000 ''. 

- '      •     •  ■  '  ■      ■ 

*  Compositions  and  Purcfiases  of  Stock. (Minutes  of  Council,  Dec.  5,  1833). 

Compositions. — During  the  last  twenty  years,  from  November  80,  1813,  to  No- 
vember 30,  1833,  463  Members  have  compounded  for  their  Annual  Contributions : — 

J&>     s.    d, 
257  at  the  original  sum  of  £%1  6«.,  making  an  amount  of ...  7016     2     0  * 
206  at  the  present  sum  of  ^40,  making  an  amount  of. 8240     0     0 

so  that,  during  this  period,  j£l  5,256  *  have  been  received  on  account  of  Compositions 
for  life.  Of  this  sum,  only  9^3915  have^  during  the  saftie  period,  been  invested  in 
the  purchase  of  Stock. 

There  are  at  present  595  Members  who  have  compounded  for  Annual  Payments ; 
of  whom  403  compounded  at  the  rate  of  £27  6^.,  and  192  at  that  of  a£40* 

Purchases  of  Stock  (not  including  those  on  account  of  the  Rumford  or  Donation 
Fund). — In  1813,  the  Funded  Property  of  thfe  Society,  strictly  so  considered,  was 
3^11,361  13s.  Ad.  Stock,  in  the  Three  per  Cent*  Reduced  Annuities.  Since  that 
date,  (viz.  during  the  last  twenty  years,)  the  following  purchases  have  been  made 
of  the  same  kind  of  Stock : — 

i&.     s.    d,  £*     «.    dm 

In  1820  ...  2882  17     8  Stock,  purchased  for  2000     0     0 

1«21  ...     755     9     0 570     7     4 

1829  ...  ^1000  for  <£870  ids.  U.,! 

of  which  one  half  was,  a  few  months  after,  I  4 1 1   n     ^ 
sold  again  at  9^459  7««  6(2.,  leaving  only,  | 
500     0     0  Stock,  purchased  for  J 

1830  ...   1000     0     0    : — ■ ^— 933  15     0 


Total  £5138     6     8 £3915  14     0 

Stock,  Nov.  30,  1813 11,361  1*3  .  4. 

Do.   purchased     £.    s.  d^ 
in  20  years...  5138  6  8 

Deduct  sale 2500  0  0 

— 2688     6     8 


Stock,  Nov.  30,  1833  ...  £14,000     0     0 
^  The  average  amount  of  annual  expenses  for  the  last  twenty  years  is  s£2330. 

*  Corrected. 


Statement  of  the  RefieiptkLand  PaymeR/«o//^5oci€ty^Mil^2We?90l'l83^ 
Weekly  Contnuutions  at  one  8nilhn£:  ....••/. 


^kly  Contribution's  at  one  shilling  ....•••''.•••••••...      124  12    0 

^W^'ife»JJM?»t*' J58  15    6 

Sflyptitpftii  AdmiMinn  Fppk 170      0      0. 

Eight  Compositions  for  Annual  Payments ^.  •  -,3^ft  ^Q  ^P 

Kentg-:  ,  £,     *.^  d.     , 

One  year's  rent  of  estate  at  Maoietliotpe:'    '      '    '%    '^V/^      r'^^-*{^  ' 

One  years  rent  of  premises  m  Coleman-       .  ,,     ,...rj.pi> , ;     j\ 
street:  <jlti^  at  Michaelmas ....  -,^..     95  >  0     0'"    -»  •     '    '    ., 

One  years  rent  of  lands  at  Acton:  due  ,>  -    .  r 

at  Michaelma?  ...,,........;.....  6Qi    0    H'^   '»     ^  T     x 

One  year  s  fee-farm  rent  of  lands  m  Sus«  .  ,       j 

sexjl  land-tax  d^difctecf:  dii^  at  Mi-'' '     '  V: ''' .  ;\,  ,     ^^^^ 

One-fifth  of  th^ clear  rent  ofan  ^^t^'af '^^/^  iioabnsb 

Lambeth  Hfll,  from  the  Royal  Collea^    ' .,    ' . ,     ^TTT — , ,  ^ 


i. 


f  I       ,:. 


of  Physician^  in  pursuaiye  4^iJS:r'''TV         T  .      n 

Dividends  on  Stock:    ^i,  ?on^if  f:^ 

One  year's  divid«nlds  on  lO/KKM.  Riddeod         U',:o<*.iT  :rj 
Annuities   v'; ;'; ; ;  ^'i^.- i .  ;U  ..4'  495'-^ft=''0  >->  * 

One  year's  dividends)dniSOOi.  d  percent. '• 
Conaols^ . ..V .» 6    0-0^ 

i  :       Fairmild  Fund. 

Oney^VcliviidSendfrcm.iaQ/r'Zlk^vriSoiUi^  .    ^    -  i 

Sea  Stock    , , . ,  w ;  • .  *  *  w^i*4\.  ..,.•<  ^^^^  ^  '  O^-.  (^      t 

One  year!s.  dividends  on  2161/.  Os.  tOd. 

3  p9r'CI»t«(Qoi{ft9k>  ^.-irtWKfif.vi^olt.  '  lMoi&  ilt)     issinr/T   iM 

Oney^Mijaaewlil'Pi^j^aspi^JSlfras^^rutnnjfi  uo(>?/)<I     i;! 

^1,3  per  cent.  Consols.. . . . . .,. .........  ,114  12     6  ,>,3biT  o.i?  lo 


e>    ■  r* 


Carried  forward £2277  1 6    H 


h  /;    <■;'.    f.*.'.-riK 


»9L 

£.     s,    d. 

Brought  forward 2277  1 6    9^ 

Misc^lliiiieput  Rec€^pt8  V     >  -*    v'^      -£1?  ^.    d.       -      •  v..  < 

Sale  of  Philosophical  TcansiKStioii^' . . .     362     6     0 

Sale  of  Abstracts  of  Papers    141    18   :$,r  • 

Stale  of  Sir  H.  Davy's  Discourses  .,,,  4  13     0 

— T 508  17     6. 

Sde  of  £9500  Stock,  3  per  cent,  tteduced  Anniiiti^    ?f  74^  1^^.;  (t^^ 

Tbtai49^?W^ 

2.  kVKiENtS.  •  ■■■-^^>-'.-.-^     ......_    ...... 

•  £.     iu.-At 

Copley  Medal. — Mr,  Wyon :  T^e  v^l^*^  and  strikuig  of  $ix 

Copley  Medals  ,.. .  •  •,. . .  .* . . . . . .  J'. . : . . . . , , . . ; .  ..^ . , .  ,32    2    0 

Lady  Sadleir'n  iegacy .—The  Pckxr  df  the  Parisli^  in  pureiif^nce 

of  Lady  Sadler's  >ViU,...  ;:":.;;,...:..,>....,.....,         3    0    0 

Bakerian  Lecture.-^S.  U.  Cbti^tiej  fi'sq.,  for  the  ^akerian 

Lectureof  1833  ,..,,^. ....,.;... 4    0    0 

Fairchild  Lecture.— Thii'  Rev,  J.  J,  Ellis  for  delivering  the 

Fairchild  Lecture  of  1833  , , ... . , , . ., . . .  ^.. 3    0    0 

Rumford  Medak — Professor  J.  F,  Daniell :  Two  years*  Divi- 
dends on  the  Rumford  Augmentaitijbn  Fund^  Nov.  30»  1832.      67    9    6 

.     ■  Mr.  Wyqn:.  The' value  andatriking  of  a  ; 

Gold  and  Silver  Rumford Me^al    ,..,.,.........  ..^., ..       64    0    0 

Donation  FUnd.rr-'0^^  Trustees  of  the  Arc^  I^anfl  Expedition :  ; 
On/e  ye^s  Giividends .•••.••••.•...•..••.,••     113  12    0 

Salaries:  £.  W^U         :-  ;v:;-ia 

Dr.  Roget,  one  year^  ae  Se^rWwy :.  -s. .   vfc85-  0    0^ 

J.  G.  CihiUreo^  Esq.,  oiie  year,  as  Secre-       .  r  .  ^ ,  .  .  - 

tary    ,.    105  0     0 

Ditto  for  Index  to  Phil.  Trans.  .  • . . ; .       5  5     0 
C.  Konig,  Esq.,  one  year^  as  Foreign  Se*- .     '         :     '     :' 

cretary   ..* 20.  0    0 

Mr.  Hudson,  one  year,  as  Assistant-Se- 
cretary    250  0    0 

Ditto,forReportonJ!icdysaxidLedtttre8  '  9i  0    0 
Mr.  Roberton,  one  year,  as  Assistant  to 

ditto ....^..,...j..    100  0    0 

Mr.  Gould,  one  year,  as  Portler  .1 . ; . .     60  0    0 

Mr.  Panizzi :  On  aeeount ;  for  preparing  a  Cflttttogte  «f  the 

Library  ••  iS.*V0v"^^">^ ^^^    ^    ^ 

Mr.  Roberton  :  For  assisting  Mr.  ranizzil  One  year 54  1 2    0 

Mr.  Dessiou :  For  superintending  <he  ^intitigef  Observationa 

of  the  Tides,  i . . ; . . ; . . . . .  .•. ... . .  •  .'•  • .-.  •  •'• .  v-. ....  •  •.  500 

Mrs.  Copparti :  Oratoitr 10    0    0 

Fire  Itisorancei  on  the  Society's  Property 22  1 1     6 

Carried  forward £1 195  12    0 


Bills  :— 
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Brought  forward 11 95  \2 

Taylor:  £.    s.    d. 

rrinting  the  Phil.  Trans.,  1832,  part  2.  242  12     6 

Printing  the  Phil.  Trans.,  1833,  part  1.13410     8 

Printing  and  Paper  for  Abstracts  of 
Papers  in  Phil,  Trans.,  1800-30, 
vol.  i.  and  ii.,  in  4to  and  8vo  ....    583     6     9 

Printing  and  Paper  of  Proceedings, 
Nos.  11  and  12,  and  reprints  uf 
Nos.  ItolO   80  15     0 

Printing  of  General  Index  to  Phil. 

Trans.  1820-30 37   13     0 

Printing  and  Paper  of  Observations  of 

Tides 38   11     0 

Miscellaneous  Printing:  Circulars, 
Lists  of  Fellows,  Ballot-lists,  State- 
ment of  Payments,  President's  Ad- 
dresses, Minutes  of  Council,  and  for 

Advertisements  ..••  • 125     1     0 

Bowles  and  Gardiner : 

Paper  for  the  Phil.  Trans^  1833,  parti.  110     5     0 

Paper  for  the  Phil.  Trans.,  1833,  part  2.  227  10     0 

Paper  for  General  Index  to  Phil.  Trans. 

1820-30 ^  . .      45  10     0 

Balance  of  former  Account « •  •        5     5     0 

Basire : 

Engraving  and  Copper-plate  printing 

for  the  Phil.  Trans.,  1833,  part  1  ..     30   14     4 

Engraving  and  Copper-plate  printing 

for  the  Phil.  Trans.  1833,  part  2  . .  233     6     0 

Engraving  and  Copper-plate  printing 

of  Circulars,  Diplomas,  &c 10     6     6 

Walkers : 

Engraving  and  Copper-plate  printing 

for  the  Phil.  Trans.  1833,  part  1  . .      70  18     6 
Gyde: 

Sewing  1778  Parts  of  the  Phil.  Trans.     59     6     4 

Boarding  22  Parts  of  ditto,  gilt  ....        2     4     0 

Sewing    790  Parts    of  ditto,   Indqx 

1820-30 w 13     3     4 

Boarding  1 1  Parts  of  ditto 1     2     0 

Boarding  300  Sets  of  Abstracts,  2  vols. 
Svo 20     0     0 

Boarding  200  ditto    ^itto,  gilt    . . .  •      23     6     8 

Boarding  50     ditto     ditto,  4to  .  •  •  •        9     3     4 

Boarding  50     ditto     ditto,  gilt  ....      12  10     0 

Boarding  8  First  and  Second  Indexes, 

gilt. 1     0     0 

Carried  forward ^2117  19  11     1195  12    ( 
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£>,     s,    d.       £.     8,     d. 
Bills:—  Brought  forward  ....   2117  19  11    1195  12    0 

Fcw&  Co.,  Solicitors it)     1     6 

Tuckett : 

Bookbinding 24  14    0 

Limbird : 

Stationery  and  Stamps 58    7    3 

Saunderson : 

Shipping  Expenses  •••••..••.....      25   11     5 
Dollond : 

^  A  Fluid-lens  Telescope 1 57   10     0 

Arranging,  engraving,  and  repairing 

instruments 20     0     0 

Arnold  and  Johnson,  Coal-merchants  .41     04 
Brecknell  and  Turner : 

Wax  Lights,  Candles,  and  Lamp  Oil .     83  13     2 
Skelton : 

Cleaning  Chandeliers;  Candlesticks; 
Fire-guard ;  and  repairing  Lamps 

and  Locks 23   14     6 

Pryer  and  Spice : 
Carpet-beating ;  Excise  Box ;  Ladder ; 

Plasterer's  Work;  Packing  Cases.    31    15     0 

Carr :  Carpenter 3  18  11^ 

Caldecott : 

Two  moveable  Book  Stands    5  13     0 

Cobbett  and  Son : 

Window-cleaning  and  Glazing  ....  810     6 

Hornby  &  Co. : 

Soap,  large  Mats,  Brushes,  Fire-Wood.     27     4     4 
Illidge : 

China  for  Library  Tea 2     8     0 

2642     1    10^ 

Books  bought  on  account  of  the  Money  received 
from  the  British  Museum  :— - 

Bailli^re  :  Books,— on  account 327  1 3     5 

Simpkin  and  Marshall:  Ditto 4  14     8 

Bohn:  Ditto    3     4     0 

Maynard :  Ditto  . 25   13     6 

Rich:  Ditto 1    12    0 

Freight  and  Clearing 6     9     6 

369     7     1 

Parish  Rates  and  Petty  Charges : 

Taxes  and  Parish  Rates 49     8     9 

LTnstitut  Journal :  half  a  year    2     9     0 

Postage  and  Carriage 27  1 0     3^ 

Extra  Porterage  and  Delivery  of  2960 

Circulars 35     3     OJ 

Men  in  Libraries,  removing  books,  &c.. .      10  16  10 

Carried  forward £125     7  11  4207    0  ll^ 
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dS.         S»        dm  £.  S,         dm 

PaiCr|laU8  and  Feity  IHSipn ""^ ' 

Brought  forward   125     7  II  4207    0  11| 

Expenses  on  Foreign  Packets  and  Pre- 

!  sents  .«..* •.««,.•••  •^«.«      15  11     1 

Carriage  of  CnvieKs  Bait 5  »     4 

Addms  to  the  Kmg:  engrossing  and 

vellum   4  13    0 

I  Charwoman's  Wages 12*12     0 

Board  and  Wages  of  Servant «S0     0     0 

j         Miscellaneous  expenses  . .  • ; 16  18    4 

1  • . —    211     1     8 
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Palance  in  the  hands  of  the  Treasurer •.•.^.«..,     543    9     2 
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The  Treasurer  also  reported^  that  no  arrears  of  any  kind  remained 
unpaid)  or  due  to  the  Society. 


The  Society  next  proceeded  to  the  election  of  the  Council  and 
Officers  for  the  ensuing  year^  when  the  following  was  declared  to  be 
the  list : — 

President:  His  Royal  Highness  the  Duke  of  Sussex,  K.G. — 
Tretisurer :  John  William  Lubbock,  Esq.,  M.A. — Secretaries :  Peter 
Mark  Roget,  M.D.;  John  George  Children^  Esq. — Foreign  Secretary  : 
Charles  Konig,  Esq. 

Other  Members  of  the  Council :  Francis  Bally,  Esq.  3  Peter  Bar- 
low^ Esq. ;  William  Thomas  Brande,  Esq. ;  Benjamin  Collins  Bro- 
die,  Esq. ;  Mark  Isambard  Brunei,  Esq. ;  William  Clift,  Esq.  5  Rev. 
James  Camming ;  Michael  Faraday,  Esq. ;  Da  vies  Gilbert,  Esq. ; 
George  Bellas  Greenough,  Esq. ;  Rev.  Philip  Jennings,  D.D.;  Rev. 
George  Peacock ;  William  Hasledine  Pepys,  Esq.  3  Rev.  Baden 
Powell  J  Rev.  Adam  Sedgwick  ;  Captain  William  Henry  Smyth,  R.N. 


PROCEEDINGS 

OF 

THE    ROYAL    SOCIETY. 

1833- J  834.  No.  15. 


Decembers,  1833. 

JOHN  WILLIAM   LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

James  Copland,  M.D. ;  Edwin  Pearson,  Esq.,  M.A. ;  and  Charles 
Terry,  Esq.,  were  elected  Fellows  of  the  Society. 


December  12,  1833. 

FRANCIS  BAILY,  Esq.,  Vice-President,  in  the  Chair. 

The  Reports  received  by  the  Secretaries,  from  Sir  John  Herschel, 
Professor  Airy,  and  Captain  Smyth,  on  the  Fluid-lens  Telescope  con- 
structed for  the  Royal  Society  on  Mj^  Barlow's  principles,  were,  by 
direction  of  His  Royal  Highness  the  President  and  Council,  read  to 
the  Society  at  this  meeting. 

Sir  John  HerscheVs  Report. 

I  have  seen  Mr.  Barlow's  telescope  at  Cambridge,  and  examined 
it  on  several  objects,  in  a  very  fine  night,  the  25th  (if  I  remember) 
of  June.  As  I  have  now  no  time  to  give  it  any  further  trial  at  Slough, 
(where  I  have  no  longer,  either,  any  achromatic  telescope  of  sufficient 
power  to  compare  it  with,  all  my  apparatus  being  dismounted  and  in 
course  of  packing,)  I  will  here  state  in  few  words,  as  my  report  on  it, 
all  1  could  then  collect  relative  to  its  action. 

1 .  Achromatidty. — Mr.  Barlow's  telescope  is  remarkably  free  from 
the  dispersion  of  colour,  very  much  more  so  than  I  could  have  expected 
from  the  nature  of  the  correcting  medium,  and  nearly  or  quite  as 
much  as  could  be  desired. 

2.  Light, — ^The  great  aperture  is  very  efficient  under  moderate 
powers  on  faint  objects ;  and  it  concentrates  the  smaller  stars  well, 
and  would,  I  have  no  doubt,  show  the  larger  nebulae,  &c.,  and  be  well 
available  as  a  sweeping  telescope. 

3.  Distinctness. — Very  good  with  powers  under  100  or  150;  but 
on  the  occasion  on  which  I  tried  it,  it  seemed  to  break  down  under 
high  powers,  and  there  was  evidently  a  considerable  want  of  correc- 
tion of  spherical  aberration.  As  I  had  no  opportunity  of  trying  it  in 
different  temperatures,  1  cannot  say  whether  this  want  of  correction 
might  not  disappear  in  a  different  temperature, — it  was  about  65° 
when  I  looked  through  it,— neither  could  I  ascertain  whether  t.VN.\& 
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arose  from  the  glasses  not  being  at  the  right  distances,  there  being 
no  means,  or  the  means  not  having  been  explained  to  me,  by  which 
the  correcting  lens  could  be  got  at,  to  shift  it. 

4.  A  very  troublesome  degree  of  colour  out  of  the  centre  of  the  field. 

This  report  is  of  course  too  meagre  and  imperfect  to  conclude  much 
from,  but  as  both  Capt.  Smyth  and  Prof.  Airy  have  examined  it  in 
much  detail,  I  the  less  regret  that  my  preseQt  circumstances  will  not 
allow  of  my  going  further  into  the  subject. 

♦         J.  F.  W.  Herschel. 

July  23,  1833. 

Professor  Atnfs  Report 

From  the  pressure  of  business  I  have  had  fewer  opportunitie&of  trying 
the  telescope  than  I  could  have  desired.  The  absence  of  bright  planets 
also  has  prevented  me  from  attending  so  much  as  I  wished  to  what  I 
regard  as  the  most  important  point  in  this  construction,  namely,  the 
correction  of  colour.  I  have,  however,  had  one  excellent  opportunity 
of  observing  the  moon,  and  have  observed  several  stars,  single  and 
double,  and  do  not  think  that  my  opinion  could  have  been  altered 
by  a  greater  number  of  observations.  The  correction  of  colour  is  not 
complete,  but  it  is  much  more  nearly  complete  than  I  expected,  and 
very  much  more  so  than  in  a  smaller  telescope  of  Mr.  Barlow's  con- 
struction which  I  tried  several  years  since.  The  colour  is  so  far  removed 
that  it  is  not  offensive  till  a  power  of  300  is  used.  But  with  regard  to 
this  colour,  there  is  one  point  of  great  importance  to  be  noticed  by  any 
person  who  shall  try  the  telescope  in  future.  It  is  that,  in  consequence 
of  the  separation  of  the  object  lenses,  the  only  part  of  the  field  which 
can  possibly  be  free  from  colour  with  a  common  eyepiece  is  in  the 
line  passing  through  the  centres  of  the  two  object  lenses }  and  that 
from  the  present  imperfect  centering,  this  line  falls  actually  out  of  the 
field  of  the  highest  power  (or  quite  on  the  edge).  An  eyepiece  of  a 
different  construction  and  adjusted  with  greaier  care  is  necessary 
before  any  positive  decision  can  be  given.  With  regard  to  the  de- 
finition of  a  star,  it  is  not  at  present  good,  and  the  telescope  is  de- 
cidedly incompetent  to  separate  any  close  star ;  but  I  regard  this  as 
a  fault  in  the  making  of  the  surfaces,  to  which  any  telescope  is  liable , 
and  which  does  not  interfere  at  all  in  my  estimation  of  the  value  of 
the  new  principle  of  construction.  I  know  not  how  far  a  circumstance 
mentioned  by  Mr.  Dollond  (the  alteration  of  spherical  aberration  with 
an  alteration  of  temperature)  may  account  for  this  ;  but  so  much  of 
the  irregularities  are  cut  off  by  cutting  off  the  external  ring  of  the 
object  glass,  that  I  have  no  doubt  of  its  being  due  principally  to  the 
figure. 

My  opinion  is,  therefore,  that  a  larger  telescope,  as  good  of  its  kind 
as  the  present,  would  be  very  useful  for  nebulae,  &c. ;  arid  that  if  freed 
from  defects,  which  do  not  appear  to  belong  to  the  construction,  it 
might  be  equal  to  any  astronomical  work  except  the  examination  of 
bright  planets. 

I  have  had  the  advantage  of  trying  the  telescope  once  in  company 
with  Sir  John  Herschel,  Sir  David  Brewster,  Mr.  Cooper,  Dr.  Ro- 
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binson,  and  Professor  Hamilton,  and  their  opinion  upon  the  whole 

coincided  nearly  with  raine. 

I  beg  to  suggest  the  propriety  of  attaching  a  finder  to  the  telescope, 

as  much  time  is  lost  in  seeking  for  any  object. 

Gt  B.  AiRV. 
June  20,  1833. 

Captain  Smyth's  Report. 

I  beg  you  will  inform  His  Royal  Highness  the  President,  and  the 
Council  of  the  Royal  Society,  that  I  have  this  day  packed  up  the 
fluid  refracting  telescope  of  which  they  have  done  me  the  honour  of 
asking  my  opinion,  and  that  it  will  be  forwarded  to  Professor  Airy 
without  delay.  It  might  indeed  have  been  sent  to  Cambridge  sooner, 
but  that  I  waited  for  the  first  quarter  of  the  present  moon,  to  test  the 
light  and  the  performance  of  the  instrument ;  but  1  regret  that  though 
1  was  constantly  upon  the  spot,  the  weather  has  prevented  my  having 
an  opportunity  of  catching  her,  till  she  was  past  her  dichotomy,  and 
consequently  too  glaring  for  the  purpose. 

On  the  arrival  of  the  telescope,  it  was  carefully  unpacked,  and  im- 
mediately mounted,  for  the  moment,  on  the  lower  slab  of  the  revolving 
roof  of  my  polar-axis  room.  It  was  fitted  by  its  two  pivots  to  the  iron 
crutch  which  was  sent  with  it,  the  upper  parts  of  which  were  cut  into 
Y*s  :  the  inner  end  was  supported  by  Mr.  Dollond's  ingenious  '*  eye- 
end  stand."  The  instrument,  however,  was  liable  to  tremor,  both 
from  the  motion  of  the  roof  and  the  floor  ^  but  it  enabled  me  to  ex- 
amine a  few  objects  while  poles  were  being  prepared  to  form  a  better 
Stage  outside  the  observatory.  And  I  should  remark,  that  it  was 
arranged  with  Professor  Airy,  who  favoured  me  with  a  visit  on  the 
occasion,  that  my  experiments  were  to  be  entirely  confined  to  the 
performance  of  the  telescope,  while  he  would  investigate  its  principle. 
My  portion  was  to  be  governed  by  direct  comparisons  with  my 
refractor,  as  a  standard  from  which  to  assume  the  relative  merits  of 
the  two.  That  instrument  has  a  double  object-glass  of  5-iVths  inches 
clear  aperture,  and  84-  feet  focal  length ;  a  space  which  I  have  good 
reason  to  think  is  accurately  proportioned  to  the  densities  of  the  crown 
and  flint  glasses  :  and  notwithstanding  the  magnitude  of  the  diame- 
ters, the  curves  of  the  lenses  seem  in  tolerably  exact  chromatic  and 
spherical  aberration  throughout.  It  may  therefore  be  presumed  to  be 
a  more  severe  reference  than  the  dimensions  alone  would  suggest. 

The  temporary  stage  alluded  to,  outside  the  observatory,  consisto 
of  two  upright  beams  of  fir,  firmly  driven  into  the  bed  of  gravel  which 
forms  the  substratum  of  the  garden,  and  a  cross-bar,  strongly  screwed, 
supports  the  iron  crutch  with  its  Y's.  This  is  erected  close  to  a  plat- 
form and  pier,  which  were  built  for  some  magnetic  experiments,  and 
afforded  great  facility  in  attending  to  the  outer  lens,  and  augmenting 
or  diminishing  its  aperture.  While  looking  towards  the  south,  it  com- 
manded from  nearly  a  horizontal  view  to  above  60°  of  elevation  5  and 
by  unshipping  it,  and  turning  it  northwards,  it  swept  the  polar  region. 
Such  being  the  means,  it  remains  faithfully  to  report  what  I  observed, 
regretting,  at  the  same  time,  that  the  weather  has  continued  mostly 
unfavourable. 

t2 
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•  Monday,  Feb,  25,  1833.— The  evening  cleared  off,  and  was  very 
fine  from  8  till  nearly  1 1  o'clock  p  m.  At  7, 1  placed  the  instrnment 
on  its  stand  }  at  9,  the  thermometer  was  37^*6,  the  barometer  29'S2, 
and  the  hygrometer  771  3  and  the  wind  was  at  S.E. 

1 .  The  Moon. — ^Tlie  examination  of  the  lunar  cavities  and  shadows 
was  rather  unsatisfactory.  Under  the  powers  250  and  400,  it  bore  the 
whole  aperture  ;  but  with  90  and  150,  there  were  two  spectra,  one  of 
which  haunted  the  centre.  In  definition,  the  fluid  was  excelled  by  the 
flint'gloss,  both  instrument  being  very  steady. 

2.  The  great  Nebula  in  Orion. — ^This'  mass  was  seen  very  fiiirly  with 
the  whole  aperture ;  and  the  trapezium  was  beautifully  distinct  under 
all  the  powers  except  that  of  400.  From  the  examination  of  this  ob- 
ject, the  best  performance  seems  to  be  with  the  eyepieces  1 50  and 
250.  The  relative  light  of  the  flint-glass  and  the  fluid-refractors,  when 
the  latter  was  reduced  to  six  inches  of  aperture,  appeared  very  nearly 
equalized. 

3.  Fenus. — ^This  trial  was  altogether  unsatisfactory,  from  the  strong 
irradiation  and  the  quantity  of  loose  light.  The  planet  was,  however, 
low  down  in  the  west,  in  a  stratum  of  mist.  The  only  power  used 
was  the  one  of  90  times  ;  but  there  was  a  great  defect  in  distinctness. 

4.  fti^e/.— Tliis  star  was  in  theS.W.,  and  rather  low;  it  was  there- 
fore, as  might  have  been  expected,  surrounded  with  teasing  rays, 
through  which  1  had  some  difficulty  in  detecting  the  small  companion. 
The  star  had  a  spurious  but  broken  disc,  and  was  full  of  colours  in 
every  part  of  the  field  except  the  centre,  where  they  were  partially 
destroyed.     Powers  150  and  250. 

Tuesday^  Feb,  26,  1833.— At  9  in  the  morning,  with  the  thermo- 
meter at  38^*8,  and  the  hygrometer  798,  I  examined  an  enamelled 
watch-face,  which  is  firmly  fixed  upon  a  distant  chimney  of  solid  con- 
struction 5  and  though  the  solar  focus  could  not  be  used,  I  considered 
sufficiently  distinct  vision  would  be  obtained  to  test  the  achromaticity 
of  the  telescope.  The  plate  itself  bore  the  trial  better  than  did  the 
edges  of  the  chimney-sides,  where  the  focus  could  not  be  adjusted  so 
as  to  prevent  the  alternate  production  of  light  green  and  purple  mist, 
as  the  eye-tube  was  pushed  in  or  out :  and  these  colours  scarcely  dis- 
appeared, even  when  brought  into  the  centre  of  the  field  ofview.  Some 
of  this  might  probably  be  corrected  by  adjusting  the  fluid-lens  for  near 
objects  :  and  Professor  Barlow  writes  to  me,  that  this  can  readily  be 
done  ;  but  that  he  took  off  the  screw- head,  by  which  it  is  effected,  to 
prevent  mere  lookers-on  from  deranging  the  instrument.  The  watch- 
face  being  upon  a  dark  ground,  I  played  the  eye-tube  till  1  procured 
a  spurious  disc  over  it,  by  which  1  was  satisfied  that  the  centering  was 
very  nearly  accurate. 

1  then  \efi  the  telescope  in  statu  quo,  and  at  half-past  12  again  in- 
spected it,  the  thermometer  being  47°* 6,  the  barometer  29*23,  the  hy- 
grometer 789,  and  the  wind  S.S.W. ;  particulars  which  I  carefully 
noted,  for  a  reason  which  will  presently  appear.  The  watch- plate  was 
now  considerably  plainer,  and  its  figures  more  sharp  and  distinct ;  but 
the  focus  required  shortening  in  ;  and  though  there  was  less  colour  than 
before,  I  was  surprised  to  find  it  verging  to  the  prismatic  extreme,  and 
tinged  with  red  3  a  circumstance  which  ocular  foci,  or  the  distance^ 
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would  hardly  account  for.  I  repeated  the  examination  in  the  evening* 
when  the  thermometer  was  45^*4^  and  the  hygrometer  790.  1  now 
found  that  the  focus  required  lengthening  -,  but  the  vision  was  at  its 
best,  and  the  colours  had  almost  vanished,  though  a  foggy  spectrum 
was  perceptible  at  times.  High  powers,  of  course,  did  not  agree  with 
so  near  an  object ;  but  they  were  used  without  greatly  distorting  the 
image. 

Thursday,  Feb,  28,  1833. — ^The  weather  was  very  fine  from  10  to 
12  P.M.,  though  the  wind  blew  occasionally  in  hard  squalls  from  the 
S.W.  The  instrument  appeared  but  little  affected,  and  yet  the  ob* 
servations  were  rendered  unsatisfactory  by  the  frequency  of  these 
gusts.  At  1 1  the  thermometer  was  38^*4,  the  barometer  29*45,  and 
the  hygrometer  723. 

1.  <r  Orkmisr^SsLvr  8  of  the  10  stars  which  compose  this  cluster^ 
but  not  sharp.  The  situation  was  unfavourable,  it  being  two  hours 
and  a  half  off  the  meridian^  and  the  S.W.  quarter  of  the  heavens  was 
haxy.    The  power  used  was  250. 

2.  i  Orionis. — This,  of  course,  was  very  plainly  seen  ;  but  I  fished 
it  up  for  its  definition.  The  large  star  had  a  formidable  nimbus^  yet 
it  did  not  prevent  the  increase  of  dark  vacancy  on  raising  the  magni- 
fying powers.  There  was  much  less  loose  light  than  1  expected^  and 
the  small  star  was  palpably  of  a  pale-blue  tint 

3.  RigeL'—This  star  was  now  too  far  in  the  S.W.  to  be  made  much 
of:  it  was  tremulouK,  and  greatly  irradiated  under  power  250.  The 
companion  was  not  visible,  and  there  were  two  troublesome  spectra. 

4.  Saturn, — ^The  body  of  the  planet  bore  magnifying  powers,  and 
showed  the  thin  silver  line  of  ring  which  now  appears,  without  distor- 
tion, but  certainly  without  sharp  definition.  I  could  only  perceive 
two  of  the  satellites,  while  with  the  flint-glass  refractor  1  saw  three. 
The  whole  aperture  was  too  much  for  the  instrument,  and  it  was 
therefore  cut  off  to  six  inches. 

5.  As  the  north  was  now  the  clearest  part  of  the  heavens,  at  about 
1 1  o'clock  the  telescope  was  turned  to  that  direction.  The  pole-star 
and  its  companion  were  seen  very  distinctly,  even  under  the  lowest 
power.  This,  of  course,  I  expected ;  but  1  found  that  it  was  also 
viewed  on  both  sides  of  the  object-glass,  with  much  less  colour  than 
the  other  tests  I  had  been  looking  at. 

Monday,  March  4.  1833. — This  was  the  best  night  I  had  yet  had, 
and  it  continued  very  fair  till  nearly  midnight.  I  was  somewhat 
troubled  with  dew,  hut  the  instrument  was  free  from  tremors,  and 
worked  as  well  as  its  temporary  mounting  could  admit  of.  The  tem- 
perature stood  thus  : 

8  o'clock,      10  o* clock.    Midnight, 

Thermometer 45^-5  43°-6  40°-5 

Barometer    29-85  29*86  29-89 

Hygrometer 740  737  728 

1.  RigeL — ^This  star  was  greatly  discoloured  at  the  edges  of  the 
fields  and  was  accompanied  by  a  singular  spectrum,  which  was  not 
destroyed  by  being  brought  into  the  centre.    I  caught  the  coov^^v^ 
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by  glimpses^  but  it  was  immersed  among  strong  rays.  The  powers  used 
were  90  and  250. 

2.  Siriu8. — ^This  brilliant  star  was  still  more  discoloured  than  Rigel 
on  either  edge  of  the  field  of  view,  and  had  a  continuous  production 
of  rays^  which  in  the  centre  surrounded  the  star,  but  at  tlie  sides  pre- 
ceded and  followed  it,  like  the  wings  seen  where  a  flint-glass  is  not 
homogeneous,  but  fainter.  These  irradiations,  as  well  as  the  dispersed 
l^ht,  were  considerably  cut  off  by  diminishing  the  aperture  of  the 
outer  lens.  The  powers  used  were  90  and  150  3  and  I  tried  with  400 
to  raise  a  disc,  but  it  was  altogether  too  much  for  the  object. 

3.  <r  Ononis. — .Saw  the  whole  of  the  10  stars  of  this  group,  but  with 
gr«at  difficulty,  and,  if  the  term  may  be  used,  under  a  dim  definition. 
Indeed,  had  I  not  practically  known  the  object,  I  am  doubtful  whether 
I  could  have  made  out  the  middle  stars.  It  should,  however,  be  also 
stated,  that  it  was  nearly  three  hours  to  the  west  of  the  meridian. 

4.  The  great  Nebula  in  Orion. — I  placed  the  whole  aperture  upon 
this  object ;  and  though  the  moon  was  nearly  at  full,  1  easily  made 
out  its  outline,  as  well  as  that  of  its  companion.  But  the  trapezium 
of  stars,  under  high  powers,  was  more  distinct  with  an  aperture  of 
6  inches  than  when  the  whole  was  applied.  I  could  make  out  only 
four  stars  in  this  spot ;  it  will  be  recollected,  however,  it  was  now  three 
hours  past  the  meridian,  for  the  time  of  its  transit  will  not  allow  of 
earlier  experiment.  This  1  regret,  because  so  fine  a  constellation, 
from  its  composition  and  place,  offers  in  itself  a  thesaurus  of  astrono- 
mical tests. 

5.  y  Leonis. — ^This  beautiful  double  star  was  remarkably  well  seen, 
being  nearly  on  the  meridian.  There  was^  however,  much  false  light, 
but  it  did  not  hinder  the  colours  being  seen  :  the  large  star  was 
slightly  red,  and  the  small  one  a  Saicon  green.  The  powers  used 
were  90,  150,  and  250.  '"      > 

6.  0)'^  Leonis. — This  was  a  test  which,  in  the  deficient  arrangement 
of  the  apparatus,  I  could  not  manage  -,  t5ut  notwithstanding  there  was 
much  dispersed  light,  I  should  pronounce  that  with  power  400  I  saw 
the  star  elongated,  and  different  from  the  other  two  omegas. 

7.  The  Prcesepe. — An  examination  of  this. cluster  was  very  favour- 
able to  the  defining  power  of  the  telescope,  and  its  general  distribu- 
tion of  light.     I  tried  it  under  the  eyepieces  90,  150,  and  250. 

8.  li  Cancri. — With  some  difficulty  1  made  out  this  object  to  be  triple, 
under  a  power  of  250  :  that  of  400  broke  the  rings  of  the  spurious 
discs  with  disagreeable  rays,  so  as  to  confuse  the  whole  vision. 

9.  Saturn. — ^The  planet  was  aboUt  two  hours  and  a  half  to  the  east 
of  the  meridian  when  I  placed  the  telescope  upon  it.  It  was  tolerably 
defined,  but  with  muddy  edges,  though  it  bore  magnifying  pretty  fairly. 
I  saw  two  satellites  steadily,  and  a  third  by  glimpses ;  and  this  was 
all  I  could  do  with  my  own  telescope  at  the  time  of  transit.  The  ring 
resembled  a  thin  silvery  bar  lying  equatorially  across  the  planetary 
disc,  and  was  sharper  than  the  body  of  Saturn. 

Wednesday, March  20,  1833. — I  had  now  intended  to  wait  for  the 
first  quarter  of  the  new  moon  ;  but  the  night  proved  so  fine  and  dark, 
that  1  re-examined  some  of  the  former  teB%  and  observed  some  new 
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ones.    Ther«  was  a  light  N.W.  wind,  and  the  temperature  was 
thus  : 

9  o'clock.         Midnight. 

Thermometer   37°7  34^-4 

Barometer    30*01  30*00 

Hygrometer -680  -670 

1.  The  great  Nebula  in  Orion, — This  was  now  three  hours  and  a 
quarter  over  the  meridian,  and  yet  it  was  seen  in  great  beauty  and 
distinctness  under  the  whole  aperture,  with  eyepieces  90  and  150. 
The  trapezium  was  examined  very  closely  with  250  and  400,  which 
last  it  bore  better  than  it  hud  yet  done ;  but  only  four  stars  were 
visible. 

2.  (T  Orionis. — All  the  stars  of  this  group  were  perceptible  under 
the  power  250,  but  they  had  the  appearance  of  being  seen  in  a 
second-rate  reflector  ;  so  that  I  know  not  how  a  micrometer  would 
work  upon  this  instrument. 

5.  Venus. — The  crescent  which  this  planet  now  forms  was  better 
seen  than  heretofore,  but  an  unseemly  quantity  of  light  still  attended 
it }  and  under  the  higher  powers  the  colours  were  intolerable.  When, 
however,  the  focus  of  power  90  was  nicely  adjusted,  and  the  planet 
brought  exactly  into  the  centre  of  the  field,  it  was  a  beautiful  object, 
despite  of  a  secondary  spectrum.  The  aperture  was  reduced,  and  I 
did  not  find,  either  now  or  on  other  occasions,  that  this  sensibly  af* 
fected  the  ocular  focus. 

4.  y  Leonis. — This  brilliant  object  was  distinctly  seen,  and  the  dark 
vacancy  between  the  stars  increased  more  than  did  the  spurious  discs, 
while  the  magnifying  powers  were  being  raised,  though  much  loose 
light  and  irradiations  were  thereby  produced.  And  it  is  singular  that 
the  separation  was  improved  by  my  placing  a  central  disc  of  card- 
paper,  two  inches  in  diameter,  on  the  outer  lens. 

5.  Messier  s  46th  Nebula, — This  was  very  fairly  resolved  into  stars, 
and  better  with  the  whole  than  the  reduced  aperture.  Eyepiece  90 
showed  (t  easily,  but  the  higher  powers  gave  it  a  very  turbid  appear- 
ance.   The  preceding  cluster  was  brilliant. 

G.  a  Leonis. — This  star  had  a  bunch  of  disagreeable  rays  shooting 
from  it ;  and  the  light,  when  under  the  best  adjustment  I  could  give 
the  focus^  was  curiously  thrown  to  the  northward.  I  was  able^  how- 
ever, to  raise  a  tolerable  disc,  and  the  small  star  at  a  little  distance 
from  Regulus  was  unusually  distinct. 

7.  24  Coma  Beren. — 1  pointed  <o  this  remarkably  pretty  object  to 
test  the  colours,  and  very  readily  perceived  the  large  star  to  be  of  a 
bright  orange  colour,  and  the  small  a  sea-green.  This  was  one  of  the 
best  sights  I  had  yet  had,  and  on  the  whole  was  satisfactory. 

8.  1  Leonis. — This,  though  a  very  close  and  unequal  double  star, 
wa<;  well  shown,  yet  at  times  the  stray  light  would  obscure  the  com- 
panion. The  large  star  v^as  fairly  figured,  and  the  small  seemed  about 
the  1 0th  magnitude,  and  of  a  greenish  hue.     It  formed  a  fine  test. 

9.  Satum.'^l  had  a  good  trial  of  this  planet  ^  and  though  the 
powers  90,  150  and  250  were  borne,  the  disc  wasr  certainly  not  ^^VV 
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defined.  The  ring  is  still  a  mere  bar  lying  across  the  equator :  it 
was  very  well  shown,  as  were  also  three  satellites.  When  I  applied 
the  power  400,  the  whole  field  was  strewed  with  harsh  light. 

10.  y  Virginis. — This  interesting  star,  though  now  so  exceedingly 
close^  was  made  double  with  250,  and  very  well  shown  -,  but  with  400 
there  was  great  tremor  and  irradiation^  so  that  the  discs  were  often 
confused  into  one. 

Saturday,  March  SO,  1833. — After  a  continuance  of  bad  weather 
for  several  days,  it  cleared  off  a  little  ;  but  in  the  mean  time  1  had 
missed  the  favourable  phase  of  the  moon,  for  which  I  had  been  wait- 
ing.    I  therefore  closed  my  examinations  with  the  following  one : 

The  Sun, — From  the  extreme  volatility  of  the  sulphuret  of  carbon, 
1  was  fearful  of  its  expansion,  and  therefore  had  not  yet  turned  the 
telescope  upon  the  sun,  lest  the  condensation  of  the  solar  rays,  at  the 
place  where  they  traverse  the  fluid,  should  prove  too  much  for  the 
lenses.  But  on  mentioning  this  apprehension  to  Professor  Barlow, 
that  gentleman  assured  me  that  an  exposure  of  from  five  to  ten  mi- 
nutes could  do  no  mischief.  I  therefore  this  day  reduced  the  aperture 
to  three  inches,  and  directed  the  instrument  to  the  solar  disc,  when, 
sweeping  over  the  luminary  for  about  three  minutes,  I  found  the  sur- 
face was  quite  clear  of  spots.  On  turning  from  it,  1  drew  out  the 
eye-tube,  and  looking  at  the  fluid,  perceived  that  the  bubble  was  con- 
siderably diminished,  but  not  so  much  as  I  had  expected.  This  was 
the  only  time  that  1  exposed  the  telescope  to  great  heat. 

These  are  the  only  experiments  1  have  been  able  to  make  -,  and 
the  season  of  the  year,  together  with  the  inefficiency  of  the  apparatus, 
have  certainly  prevented  me  from  assigning  exact  limits  to  the  per" 
formance  of  this  telescope.  Still,  as  1  had  immediate  reference  to  one 
of  the  best  refractors  extant,  I  may  add  the  following  conclusions, 
premising,  that  I  have  not  constantly  noted  down  the  performance  of 
the  latter  upon  each  test,  because  my  end  was  to  pronounce  upon  the 
fluid  object-glass.  I  should  also  observe,  that  the  magnifying  powers 
of  both  the  instruments  were  equally  matched,  and  their  apertures 
were  generally  proportioned  to  nearly  six  inches  :  the  eyepieces 
were  thus : 

Fluid  refractor    90     150     250     400 

Flint-glass  ditto 93     157     240    416 

From  the  result  of  my  observations,  it  has  struck  me  that  this  in- 
genious principle  has  strong  claims  to  consideration  for  its  valuable 
optical  powers,  but  that,  in  the  present  stage,  it  is  more  adapted  for 
stars  than  for  planets  ;  and  should  the  application  of  it  be  tried  on  a 
larger  scale,  it  might  be  made  with  sufficient  illumination  to  examine 
the  high-class  nebulae ;  a  branch  of  practical  astronomy  which  is  now 
nearly  shut  against  refractors.  The  defining  power  does  not  strike  me 
as  being  so  good  as  the  light,  nor  does  the  achromatism  seem  to  be 
perfect.  Yet  1  should  mention  the  want  of  focal  and  mechanical  ar- 
rangement 3  that  the  only  adjustment  I  had  for  distinct  vision  was  by 
the  hand,  with  the  sliding  eyepiece  tube  3  and  that  slight  derange- 
ments might  be  occasioned  by  the  mounting  and  dismounting  of  the 
great  tube,  however  carefully  it  was  attended  to. 
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•  I  cannot  but  suspect  that  the  performance  of  this  telescope  is*  af- 
fected by  temperature,  and  that  severe  tests  in  the  summer  months 
might  afford  different  conclusions  to  those  which  I  have  arrived  at  j  but 
as  I  considered  my  opinion  was  desired  on  the  instrument  in  its  present 
state,  1  took  no  means  for  applying  artificial  heat.  And,  perhaps,  the 
secondary  spectrum  which  haunts  the  field  might  be  mitigated,  and  the 
prismatic  colours  destroyed,  by  an  alteration  of  the  distance  between 
the  fluid  and  outer  lenses  ;  but  the  same  consideration  prevented  my 
applying  for  a  screw,  by  which  it  might  have  been  effected. 

But  there  is  one  condition  of  the  instrument  which,  if  correct,  would 
be  of  greater  importance  than  the  rest,  as  connected  with  this  Report. 
It  strikes  me  forcibly,  from  the  several  effects  1  observed,  that  the  focus 
has  been  cut  too  short  j  a  defect  which  would  seriously  affect  the 
spherical  aberration  of  the  outer  or  object  lens  and  its  dispersion  : 
and  this  would  account  for  the  fluid  refractor  not  performing  better 
than  the  flint-glass  one,  without  impugning  the  corrective  powers  of 
the  sulphuret  of  carbon,  or  its  skilful  application  by  the  scientific 
Professor. 
April  4,  1833.  W.  H.  Smyth.   ' 

A  paper  was  then  read,  entitled,  "  An  Account  of  some  Experi- 
ments made  in  the  West  Indies  and  North  America,  to  determine 
the  relative  Magnetic  Forces,  in  the  years  1831, 32,  and  33."  By  the 
Rev.  George  Fisher,  M.A.,  F.R.S. 

The  experiments  of  which  the  results  are  given  in  this  paper  were 
made  by  Mr.  James  Napier,  late  Master  of  H.  M.  S.  Winchester. 
The  needles  were  precisely  similar  to  those  used  in  the  experiments 
described  by  the  author  in  a  former  paper ;  and  the  observations  were 
made  with  great  care,  and  repealed  several  times  at  the  same  places ; 
by  which  it  appeared  that  the  intensities  of  the  needles  continued 
unchanged  during  the  whole  period  of  the  experiments;  and  the 
mean  of  all  those  made  at  one  place  was  taken  as  the  result.  From 
these  the  relative  forces  at  different  places  were  computed,  and  stated 
in  the  form  of  a  table. 

A  paper  was  also  read,  entitled,  "  On  the  Theory  of  the  Moon." 
By  John  William  Lubbock,  Esq.,  V.P.  and  Treas.  R.S. 

M.  Poisson,  in  a  memoir  which  he  has  lately  published  on  theTheory 
of  the  Moon,  expresses  the  three  coordinates  of  her  path,  namely, 
her  true  longitude,  her  distances,  and  her  true  latitude,  in  terms  of 
the  time.  The  author  observes  that  the  reasons  for  so  doing  adduced 
by  M.  Poisson,  are  the  same  as  those  which  led  Mr.  Lubbock  also  to 
deviate  from  the  course  which  had  previously  been  always  pursued 
by  mathematicians,  and  to  employ  equations  in  which  the  true  Ion-' 
gitude  is  the  independent  variable.  Instead,  however,  of  integrating 
the  equations  of  motion  by  the  method  of  indeterminate  coeflicients, 
as  the  author  had  proposed,  M.  Poisson  recommends  the  adoption  of 
the  method  of  the  variation  of  the  elliptic  constants.  In  the  present 
paper,  Mr.  Lubbock  states  the  reasons  which  have  determined  him 
not  to  employ  the  latter  method,  founded  chiefly  on  the  adv«rAa:%^^ 
of  obtaining  complete  uniformity  in  the  raelV\ov\»  \^^^Ck  \\\  \X\^  \)cv^w\«H, 
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of  the  moon  and  of  the  planets^  and  also  in  that  of  a  greater  rapidity 
of  approximation  by  the  improvements  introduced  in  these  methods. 
Laplace,  in  the  M^canique  C^leste^  alludes  to  an  equation  of  long 
period,  of  which  the  argument  is  twice  the  longitude  of  the  moon's 
node^  plus  the  longitude  of  her  perigee,  minus  three  times  the  longi-> 
tude  of  the  sun's  perigee  ;  and  M.  Poisson  has  shown  that  the  co- 
efficient of  the  corresponding  argument  in  the  development  of  the 
disturbing  function  equals  zero :  but  the  author  shows  that  the  same 
result  may  be  arrived  at  very  simply,  by  means  of  the  method  of  de* 
▼eloping  the  variation  of  the  disturbing  function. 


December  19,  1833. 

MARK  ISAMBARD  BRUNEL,  Esq.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled,  '*  On  the  Position  of  the  North  Mag- 
netic Pole."    By  Commander  James  Clark  Ross,  R.N.,  F.R.S. 

The  author  remarks  that  the  discordances  in  former  observations 
made  with  a  view  to  determine  the  position  of  the  magnetic  pole, 
have  arisen  partly  from  the  irregularity  of  distribution  in  the  earth 
of  the  substances  which  exert  magnetic  power,  and  partly  from  the 
great  distances  from  the  magnetic  poles  at  which  these  observations 
have  been  made.  The  latter  cause  of  uncertainty  hiis  been  now,  in 
a  great  measure,  removed,  by  the  numerous  and  accurate  observations 
made  during  the  late  arctic  expeditions.  The  object  of  the  present 
paper  is  to  put  on  record  those  which  were  made  in  the  last  voyage 
of  Captain  Ross,  in  which  a  spot  was  reached  corresponding  to  the 
true  north  magnetic  pole  on  the  surface  of  the  earth.  The  nature  of 
the  instruments,  and  the  difficulties  encountered  in  their  practical 
employment,  under  the  circumstances  of  the  expedition,  are  fully  stated. 
Having  arrived,  on  the  1st  of  June,  at  north  latitude  70^5'  17'',  and 
west  longitude  96®  45'  48",  the  horizontal  magnetic  needle  exhibited 
no  determinate  directive  tendency,  and  the  dipping  needle  was  within 
a  minute  of  the  vertical  position,  a  quantity  which  may  be  supposed 
to  come  within  the  limits  of  the  errors  of  observation  3  hence  the 
author  concludes  that  this  spot  may  be  considered  as  the  true  mag* 
netic  pole,  or  as  a  very  near  approximation  to  it,  as  far,  at  least,  as 
could  be  ascertained  with  the  limited  means  of  determination  of  which 
he  was  then  in  possession. 

.  A  table  of  the  observations,  including  those  on  the  intensity  of  the 
magnetic  force  at  various  stations,  is  subjoined. 

A  paper  was  also  read,  entitled,  **  On  the  Quantity  and  Quality  of 
the  Gases  disengaged  from  the  Thermal  Spring  which  supplies  the 
King's  Bath,  in  the  City  of  Bath."  By  Charles  G.  B.  Daubeny,  M.D., 
F.R.S.,  Professor  of  Chemistry  in  the  University  of  Oxford. 

llie  author,  pursuant  to  an  intention  expressed  in  a  former  paper 
read  to  the  Society,  undertook  a  series  of  experiments,  for  the  purpose 
of  measuring  the  gas  evolved  from  the  thermal  springs  at  Bath  during 
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a  period  of  time  sufficiently  long  to  enable  him  to  determine  with 
tolerable  precision  its  average  amount^  and  to  ascertain  whether 
any  great  diurnal  variations  in  its  quantity  can  be  detected.  He 
also  kept  during  the  same  period  a  Corresponding  register  of  the 
conditions  of  the  atmosphere,  as  to  temperature^  humidity  and 
pressure,  in  order  to  learn  whether  any  connexion  could  be  traced 
between  these  conditions  and  the  quantities  of  gas  evolved.  The 
supplies,  both  of  water  and  of  gas^  from  the  Hot  Bath  and  the  Cross 
Bath  being  insignificant  compared  with  those  from  the  King's  Bath, 
the  author  confined  his  inquiries  to  the  last  of  these,  and  chiefly  to 
the  gas  arising  from  the  apertures  within  its  central  area,  which  is 
about  twenty  feet  in  diameter  5  the  other  apertures  without  this  circle 
from  which  gas  issued  being  carefully  stopped  up.  The  gas  was  col- 
lected by  a  funnel-shaped  apparatus,  constructed  of  several  sheets  of 
iron  riveted  together,  and  the  seams  rendered  airtight  by  white  lead, 
supported  on  a  frame,  with  contrivances  for  raising  and  lowering  it  aa 
occasion  might  require.  The  observations  were  made  during  periods 
of  from  five  to  fifteen  minutes,  and  continued  daily  from  the  1 7th  of  Sep- 
tember to  the  1 8th  of  October  inclusive.  The  average  quantity  of  gas 
evolved  per  minute,  as  deduced  from  the  mean  of  all  the  observations, 
is  267  cubic  inches,  giving  a  total  daily  volume  of  223  cubic  feet. 

The  author,  by  referring  to  the  accounts  on  record  of  other  thermal 
waters,  concludes  that  the  evolution  of  gas  is  a  phenomenon  as  in* 
timately  connected  with  the  constitution  of  these  waters,  as  the  pre- 
sence of  a  definite  quantity  of  certain  saline  ingredients,  or  the  pos- 
session of  a  particular  temperature  3  both  of  which  probably  continue 
unaltered  for  periods  of  indefinite  duration,  compared  with  the  records 
of  any  human  history.  He  considers  this  phenomenon  to  be  expli- 
cable, by  supposing  that  a  large  volume  of  these  gases  is  pent  up  in 
some  cavern  of  rock,  at  a  great  depth  below  the  surface  of  the  earth, 
which,  at  some  former  period,  had  been  heated  by  volcanic  action, 
and  which,  by  the  gradual  cooling  and  consequent  contraction  of  its 
external  portions,  exerts  a  continued  pressure  on  the  gaseous  contents 
of  its  cavity,  and  determines  the  uniform  flow  of  a  stream  of  gas 
through  crevices  towards  the  surface. 

It  appears  from  the  observations  of  the  author  that  the  quantities 
of  gas  disengaged,  in  a  given  time,  from  the  King's  Bath  are  some* 
what  variable  ;  for  the  difl'erences  between  the  results  obtained  on 
successive  days  are  too  considerable  to  be  ascribed  either  to  errors 
of  manipulation  or  to  variations  in  the  amount  of  gas  escaping  by 
other  avenues.  These  fluctuations  in  quantity  cannot  be  traced  to 
have  any  connexion  with  those  of  the  atmospheric  pressure.  Varia- 
tions likewise  were  observed  in  the  proportional  quantities  of  carbonic 
acid  contained  in  the  gas  evolved  at  different  times,  which  latter  vari- 
ations the  author  thinks  may  perhaps  be  dependent  on  the  former. 

The  author  remarks,  in  conclusion,  that  the  immensity  of  the  volume 
of  nitrogen  gas  which  is  disengaged  from  these  thermal  springs,  and 
the  entire  absence  of  carburetted,  sulphuretted  and  phosphuretted 
hydrogen,  seems  to  aflbrd  additional  presumption  against  the  truth 
of  the  opinion  that  the  nitrogen  gas  which  escapes  fcovci  mq\s:\sow^^v 
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mhd  from  thege  springs  is  derived  from  atmospheric  air,  held  in  solu* 
tion  by  the  water,  and  deprived  of  the  greater  part  of  its  oxygen  by 
animal  and  vegetable  putrefaction.  He  is  disposed  to  ascribe  the  de« 
ficiency  of  oxygen  to  some  process  of  combustion,  during  which  it 
unites  with  some  base,  forming  a  compound  not  easily  volatilized  by 
heat;  and  to  account  for  the  presence  of  carbonic  acid,  by  the  calci- 
lAtion  of  earthy  carbonates,  rather  than  by  the  combustion  of  coal  or 
bitumen. 

The  Society  then  adjourned  over  the  Christmas  Vacation,  to  meet 
again  on  the  9th  of  January. 


January  9,  1834. 
BENJAMIN  COLLINS  BRODlE,Esq.,Vice. President,  in  the  Chair. 
The  Earl  of  Tyrconnel  was  elected  a  Fellow  of  the  Society. 

A  paper  was  read,  entitled,  <<  On  the  empirical  Laws  of  the  Tides 
in  the  Port  of  London,  with  some  Reflections  on  the  Theory."  By 
the  Rev.  William  Whewell,  M.A.,  F.R.S.,  Fellow  and  Tutor  of  Trinity 
College,  Cambridge. 

The  present  state  of  our  knowledge  of  the  tides  is  represented  by 
the  author  as  extremely  imperfect,  and  at  variance  with  the  scientific 
character  which  Physical  Astronomy  is  supposed  to  have  attained  ; 
for  although  it  be  the  universally  received  opinion  that  they  are  the 
direct  results  of  the  law  of  gravitation,  the  exact  laws  by  which  the 
phenomena  are  actually  regulated  with  regard  to  time  and  place 
have  never  been  .strictly  deduced  from  this  general  principle.    The 
tide  tables  that  have  been  given  to  the  world  are  calculated  by  em* 
pirical  methods,  which  are  frequently  kept  secret  by  those  who  employ 
them ;  and  the  mathematical  solutions  of  the  problem  hitherto  at* 
tempted  have  been  confessedly  founded  on  hypotheses  which  are  in 
reality  very  remote  from  the  real  facts;  and  accordingly  it  is  doubtful 
whether  they  give  even  an  approximation  to  the  true  result.     The 
comparison  of  the  results  of  theory  with  extensive  series  of  observa- 
tions had  not  been  attempted  previously  to  Mr.  Lubbock's  discussion 
of  the  tides  of  the  port  of  London,  recorded  in  the  Philosophical 
Transactions  for  1831.    The  establishment,  on  theoretical  grounds, 
of  rules  for  the  calculation  of  tide  tables,  has  been  attempted  by  Ber- 
noulli and  by  Laplace :  the  methods  recommended  by  the  former  are 
probably  the  foundation  of  those  at  present  used  by  the  calculators 
of  such  tables,  that  of  Laplace  being  complicated,  and  too  laborious 
for  practice.    Original  tide  tables  are  very  few  ^  none,  with  which 
thk  author  is  acquainted,  denerving  that  title,  except  those  which  are 
published  for  Liverpool,  and  those  for  London.    The  former,  which 
are  calculated  according  to  rules  obtained  from  Mr.  Holden,  from  the 
examination  of  five  years  of  observations,  made  at  the  Liverpool  docks 
by  Mr.  Hutchinson,  at  that  time  harbour-master,  are  remarkably 
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correct.  Several  tide  tables  for  Lod don  are  annually  published  ^  but 
they  vary  considerably  from  one  another.  The  method  generally 
practised  in  England  for  the  construction  of  tide  tables  tor  other 
places,  has  been  to  add  or  subtract  some  constant  quantity,  according 
to  the  place,  assuming  as  a  basis  the  tide  tables  either  of  London  or 
of  Liverpool }  but  this  assumption  of  a  constant  difference  i«  shown 
by  the  author  to  be,  in  various  instances,  incorrect.  Much,  therefore, 
remains  to  be  done,  before  vre  can  hope  to  arrive  at  a  scientific  solu- 
tion of  this  problem. 

The  author  then  proceeds  to  examine  the  empirical  laws  of  the 
tides  of  the  port  of  London,  deducible  from  the  records  of  the  nine- 
teen years  of  observations  which  have  been  discussed  by  Mr.  Dessioo^ 
under  the  direction  of  Mr.  Lubbock,  and  which  include  13,073  ob- 
servations.    His  first  object  is  to  determine  the  manner  in  which  the 
time  of  high-water  is  affected  by  the  following  conditions,  namely,  the 
right  ascensions,  declinations  and  parallaxes  of  the  sun  and  moon  ; 
for  which  purpose  he  considers  at  some  length,  first,  the  establish- 
ment 3  secondly,  the  semimenstrual  inequality  ;  thirdly,  the  correc- 
tions for  lunar  parallax  ;  fourthly,  the  lunar  declination ;  and  lastly, 
the  solar  parallax  and  declination.     He  next  discusses  the  empirical 
laws  of  the  height  of  high-water ;  which  he  observes  will  be  affected 
•in  the  same  manner  as  the  periods  of  the  tides,  by  a  semimenstrual 
inequality,  by  corrections  for  lunar  parallax  and  declination,  and  by 
a  solar  correction  ;  and  concludes  by  giving  a  formula  for  computa- 
tion which  comprehends  all  these  elements.     He  then  enters  into  a 
comparison  of  the  results  thus  obtained  with  the  theory  of  Daniel 
Bernoulli,  according  to  which  the  waters  of  the  ocean  assume  nearly 
the  form  in  whidh  they  would  be  in  equilibrium  under  the  actions  of 
the  sun  and  moon,  on  the  supposition  that  the  pole  of  the  fluid  sphe-r 
roid  follows  the  pole  of  the  spheroid  of  equilibrium  at  a  certain  angular 
distance  3  and  that  the  equilibrium  corresponds  to  the  configuration 
of  the  sun  and  moon,  not  at  the  moment  of  the  tide,  but  at  a  previous 
moment,  at  which  the  right  ascension  of  the  moon  was  less  by  a 
constant  quantity.   The  author  thinks,  however,  that  it  would  not' be 
safe  to  attempt  to  deduce  from  the  preceding  investigations  any  ge- 
neral views  concerning  the  laws  of  the  tides,  for  it  is  not  likely  that  the 
discussion  of  observations  at  any  one  place  should  exhibit  clearly  the 
true  principles  of  the  theory,  especially  as,  in  the  present  case,  it  so 
happens  that  the  phenomena  of  the  tides  at  London  are  in  some 
measure  masked  by  a  curious  combination  of  circumstances,  namely, 
by  the  mouth  of  its  river  being  on  the  side  of  an  island,  turned  away 
from  that  on  which  the  tide  comes,  and  so  situated  that  the  path  of 
the  tide  round  one  end  of  the  island  is  just  twelve  hours  longer  than 
round  the  other. 

In  consequence  of  the  time  required  to  transmit  to  any  port  the 
general  effiect  of  the  tide- producing  forces  being  different  from  the 
time  required  to  transmit  to  the  same  port  the  effects  of  particular 
changes  in  these  forces  -,  or,  in  other  words,  from  the  epochs  of  the 
changes  due  to  parallax  and  declination  being  different  from  the  epoch 
of  the  semimenstrual  inequality,  it  follows  that  although  the  general 
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form  of  the  teroin,  and  the  variable  part  of  the  arcs  on  which  they  de- 
pend, may  be  deduced  from  the  theory  of  equilibrium,  yet  the  constant 
epoch  which  occurs  in  each  of  these  arcs,  and  which  determines  when 
the  inequality  vanishes,  and  reaches  its  maximum^  will  probably  have 
to  be  determined,  in  all  cases,  by  observation. 

In  conclusion,  the  author  gives  a  statement  of  what  appears  to 
him  to  be  the  most  important  steps  from  which  any  great  improve* 
ment  to  our  knowledge  on  the  subject  of  the  tides  may  be  hoped  ; 
and  recommends  the  discussion  of  extensive  collections  of  observa- 
tions made  at  a  variety  of  places,  in  a  manner  similar  to  what  has 
been  done  by  Mr.  Dessiou  with  regard  to  those  at  London ;  and  the 
comparison  with  one  another  of  the  empirical  laws  resulting  from 
their  separate  investigation.  Very  valuable  materials  for  this  purpose, 
he  expects,  will  hereafter  be  furnished  by  the  observations  now  msdcing, 
on  a  judicious  system^  at  the  St.  Katharine's  docks. 


January  16^  1834. 

JOHN  WILLIAM  LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

A  paper  was  read,  entitled,  "  On  a  new  property  of  the  Arcs  of  the 
Equilateral  Hyperbola."    By  Henry  Fox  Talbot,  Esq.,  M.P.,  F.R,S. 

By  an  analytical  process,  the  author  arrives  at  the  following  theorem, 
namely,  if  three  abscissse  of  an  equilateral  hyperbola  be  materially 
dependent  by  reason  of  two  assumed  equations,  which  are  symmetrical 
with  respect  to  these  three  abscissse,  the  sum  of  the  arcs  subtended 
by  them  is  equal  to  three  quarters  of  the  product  of  the  same  ab- 
scissae, or  only  differs  therefrom  by  a  constant  quantity.  In  order  to 
satisfy  himself  of  the  correctness  of  this  theorem,  the  author  calculated 
various  numerical  examples,  which  entirely  confirmed  it.  This  simple 
result  is  essentially  a  relation  between  three  arcs  of  the  equilateral 
hyperbola,  and  is  by  no  means  reducible  to  a  relation  between  two ; 
and  therefore  is  not  reducible  to  the  celebrated  theorem  of  Fagnani, 
concerning  the  difference  of  two  arcs  of  an  ellipse  or  hyperbola,  nor 
to  any  other  known  property  of  the  curve. 

The  reading  of  Mr.  Faraday's  Sixth  Series  of  Experimental  Re- 
searches in  Electricity  was  commenced. 

January  23,  1834. 
FRANCIS  BAILY,  Esq.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled, ''  Appendix  to  a  Memoir^  lately  read  to 
the  Society,  on  the  Quality  and  Quantity  of  the  Gases  disengaged  from 
the  Hot  Spring  of  the  King's  Bath,  in  the  City  of  Bath."  By  Charles 
G.  B.  Daubeny,  M.D.,  F.R.S. 

The  author  has  latel/  examined  two  tepid  springs,  which,  since  the 
setting  in  of  the  wet  weather,  have  broken  out  at  the  foot  of  Su 
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Vinceiit's  rocks,  Clifton,  immediately  below  tiie  Cliff*  against  which 
the  suspension  bridge  over  the  Avon  is  designed  to  abut.  The  tem- 
peratures of  the  springs  were  72^  and  66^  respectively ;  and  the  gas 
consisted  of  92  parts  of  nitrogen,  eight  of  oxygen,  and  three  of  car- 
bonic acid.  The  author  deduces  from  these  facts  arguments  in  con- 
firmation of  the  views  he  has  stated  in  the  paper  to  which  this  is  an 
appendix, 

Mr.  Faraday's  Sixth  Series  of  Experimental  Researches  in  Elec- 
tricity were  resumed  and  concluded ;  and  the  reading  of  the  Seventh 
Series  commenced. 

The  Society  then  adjourned  over  the  following  Thursday,  being  the 
Day  of  the  Martyrdom  of  King  Charles  the  Firsts  to  meet  again  on  the 
6th  of  February. 

February  6,  1834. 

JOHN  WILLIAM  LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

Captain  Chesney,  Roy.  Art. ;  Thomas  Copeland,  Esq. ;  the  Right 
Hon.  Sir  Edward  Cust,  k.C.B. ;  James  Home,  Esq. ;  John  Russell 
Reeves,  Esq. ;  Lieut.-Col.  William  Henry  Sykes,  E.I.C.S. ;  and 
John  Waterhouse,  Esq.^  were  elected  Fellows  of  the  Society. 

The  reading  of  Mr.  Faraday *s  Seventh  Series  of  Experimental  Re- 
searches in  Electricity  was  resumed  in  continuation. 


February  13,  1833. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.G., 

President,  in  the  Chair. 

The  reading  of  Mr.  Faraday*s  papers  was  resumed  and  concluded. 

"  Experimental  Researches  in  Electricity. — Sixth  and  Seventh  Se- 
ries.** By  Michael  Faraday,  Esq.,  D.C.L.,  F.R.S.,  Fullerian  Professor 
of  Chemistry  in  the  Royal  Institution  of  Great  Britain. 

In  the  course  of  his  experimental  investigation  of  a  general  and 
important  law  of  electro-chemical  action,  which  required  the  accurate 
measurement  of  the  gases  evolved  during  the  decomposition  of  water 
and  other  substances,  the  author  was  led  to  the  detection  of  a  curious 
effect,  which  had  never  been  previously  noticed,  and  of  which  the 
knowledge,  had  he  before  possessed  it,  would  have  prevented  many 
of  the  errors  and  inconsistencies  occurring  in  the  conclusions  he  at 
first  deduced  from  his  earlier  experiments.  The  phenomenon  ob- 
served was  the  gradual  recombination  of  elements  which  had  been 
previously  separated  from  each  other  by  voltaic  action.  This  hap- 
pened when,  after  water  had  been  decomposed  by  voltaic  electricity, 
the  mixed  gases  resulting  from  such  decomposition  were  left  in  coi)r 
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tact  with  the  platina  wires  or  plates,  which  had  acted  as  poles ;  for 
under  these  circumstances  they  gradually  diminished  in  volume,  water 
was  reproduced,  and  at  lust  the  whole  of  the  gases  disappeared.  On 
in(|uirin^  into  the  cause  of  this  reunion  of  the  elements  of  water,  the 
author  found  that  it  was  occasioned  principally  by  the  action  of  the 
piece  of  platina,  which  had  served  for  the  positive  pole  -,  and  also  that 
the  same  piece  of  platina  would  produce  a  similar  effect  on  a  mixture 
of  oxygen  and  hydrogen  gases  obtained  by  other  and  more  ordinary 
kinds  of  chemical  action.  By  closer  examination,  it  was  ascertained 
that  the  platina,  which  had  been  the  negative  pole,  coold  produce  the 
same  effect.  Finally,  it  was  found  that  the  only  condition  requisite 
tor  rendering  the  pieces  of  platina  effective  in  this  recombination  of 
oxygen  and  hydrogen  is  their  being  perfectly  clean,  and  that  ordinary 
mechanical  processes  of  cleaning  are  quite  sufficient  for  bringing  them 
into  that  condition,  without  the  use  of  the  battery.  Plates  of  platina, 
cleaned  by  means  of  a  cork,  with  a  little  emery  and  water,  or  dilute 
sulphuric  acid^  were  rendered  very  active  -,  but  they  acquired  the 
greatest  power  when  first  heated  in  a  strong  solution  of  caustic  alkali, 
then  dipped  in  water  to  wash  off  the  alkali,  next  dipped  in  hot  strong 
oil  of  vitriol,  and  finally  left  for  ten  or  fifteen  minutes  in  distilled 
water.  Plates  thus  prepared,  placed  in  tubes  containing  mixtures  of 
oxygen  and  hydrogen  gases,  determined  the  gradual  combination  of 
their  elements :  the  effect  was  at  first  slow,  but  became  by  degrees 
more  rapid ;  and  heat  was  evolved  to  such  a  degree,  indeed,  as  fre- 
quently to  give  rise  to  ignition  and  explosion. 

The  author  regards  this  phenomenon  as  of  the  same  kind  as  that 
discovered  by  Davy  in  the  glowing  platina ;  that  observed  by  Dobe- 
reiner  in  spongy  platina,  acting  on  a  jet  of  hydrogen  gas  in  atmo- 
spheric air 3  and  those  so  well  experimented  on  by  MM.  Dulong  and 
Thenard.     in  discussing  the  theory  of  these  remarkable  effects,  the 
author  advances  some  new  views  of  the  conditions  of  elasticity  at  the 
exterior  of  a  mass  of  gaseous  matter  confined  by  solid  surfaces.    The 
elasticity  of  gases  he  considers  as  being  dependent  on  the  mutual  ac- 
tion of  the  particles,  especially  of  those  which  are  contiguous  to  each 
other ;  but  this  reciprocity  of  coiKlition  is  wanting  on  the  sides  of  the 
exterior  particles  which  are  next  to  the  solid  substance.     Then,  rea- 
soning on  the  principle  established  by  Dalton,  that  the  particles  of 
different  gases  are  indifferent  to  one  another,  so  that  those  of  one  gas 
may  come  within  almost  any  distance  of  those  of  another  gas,  what- 
ever may  be  the  respective  degrees  of  tension  in  each  gas  among  the 
particles  of  its  own  kind,  he  concludes  that  the  particles  of  a  gas,  or 
of  a  mixture  of  gases,  which  are  next  to  the  platina,  or  other  solid  body 
not  of  their  own  chemical  nature,  touch  that  surface  by  a  contact  as 
cla«e  as  that  by  which  the  particles  of  a  solid  or  liquid  body  touch 
each  other.  This  proximity,  together  with  the  absence  of  any  mutual 
relation  of  the  gaseous  particles  to  particles  of  their  own  kind,  combined 
also  with  the  direct  attractive  force  exerted  by  the  platina,  or  other 
Nolid  body,  on  the  particles  of  the  gases,  is  sufficient,  in  the  opinion 
of  the  author,  to  supply  what  is  wanting  in  order  to  render  effective 
the  affinity  between  the  particles  of  oxygen  and  hydrogen  3  being,  in 
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fact,  equivalent  to  an  increase  of  temperature,  to  solution,  or  to  any 
of  the  other  circumstances  which  are  known  to  be  capable  of*  adding 
to  the  fprce  of  the  affinities  inherent  in  the  substances  themselves. 

Some  very  curious  cases  of  interference  with  this  action  of  platina 
and  other  metals  are  next  described.  Thus,  small  quantities  of  car- 
bonic oxide,  or  olefiant  gas,  mixed  with  the  oxygen  and  hydrogen 
gases,  totally  prevent  the  effect  in  question  5  while  very  large  quEin- 
tities  of  carbonic  acid,  or  nitrous  oxide  gas,  do  not  prevent  it:  and 
it  is  remarkable,  that  the  former  of  these  gases  do  not  affect  the  me- 
tallic plates  permanently;  for  if  the  plates  be  removed  from  those 
mixtures,  and  put  into  pure  oxygen  and  hydrogen  gases,  the  combi- 
nation of  these  elements  takes  place. 

The  author  concludes  by  some  general  notice  of  numerous  cases 
of  physical  action,  which  show  the  influence  of  cert^n  modifications 
of  the  conditions  of  elasticity  at  the  external  surface  of  gaseous 
bodies. 

The  seventh  series,  which  is  a  continuation  of  the  subject  of  the  fifth, 
namely,  electro-chemical  decomposition,  commences  with  a  prelimi- 
nary exposition  of  the  reasons  which  have  induced  the  author  to  intro- 
duce into  this  department  of  science  several  new  terras,  which  appear 
to  be  required  in  order  to  avoid  errors  and  inaccuracies  in  tlie  state- 
ment both  of  facts  and  theories.  As  a  substitute  for  the  term  pole, 
and  with  a  view  to  express  also  a  part  of  the  voltaic  apparatus  to 
which  that  name  has  never  been  applied,  although  it  be  identical  with 
a  pole  in  its  relation  to  the  current,  the  author  proposes  to  employ 
the  term  electrode.  The  surfaces  of  the  decomposing  body,  at  which 
the  positive  current  of  electricity  enters  and  passes  out,  are  denomi- 
nated respectively  the  &gode  and  the  exode.  Bodies  which  are  de- 
composable by  the  electric  current  are  called  electrolytes,  and  when 
electrO'chemically  decomposed,  they  are  said  to  be  electrolyzed ;  the 
substances  themselves,  which  are  evolved  in  such  cases,  being  called 
zetodes,and  the  terms  zeteisode  and zetexode  being  applied,  accordingly 
as  the  substance  passes  in  one  direction  or  the  other.  The  propriety 
and  tlie  advantage  of  employing  these  new  terms,  the  author  observes, 
can  be  properly  appreciated  only  by  an  experience  of  their  uses  and 
applications  in  the  exposition  of  the  theory  of  decomposition  given 
in  the  fifth  series  of  these  inquiries,  and  of  that  of  definite  electro- 
chemical action  advanced  and  supported  in  the  present  paper. 

The  first  section  of  this  paper  is  occupied  with  the  consideration  of 
some  geneinl  conditions  of  electro-chemical  decomposition.  It  has 
been  remarked,  that  the  elements  which  are  strongly  opposed  to  each 
other  in  their  chemical  affinities  are  those  most  readily  separated  by 
the  voltaic  pile  -,  and  the  discovery  of  the  law  of  conduction,  explained 
in  the  fourth  series,  has  led  to  a  great  augmentation  of  the  number 
of  instances,  which  are  in  conformity  with  tliis  general  observation  : 
but  it  is  here  shown,  that  the  proportion  in  which  the  elements  of  a 
body  combine  has  great  influence  on  the  electro-chemical  character 
of  the  resulting  substance ;  and  that  numerous  instances  occur  where* 
although  one  particular  compound  of  two  substances  is  decomposable, 
another  is  not.  It  appears,  that  whenever  binary  compounds  q€s.vks.>^V^ 
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bodies  are  thus  related  to  one  another,  it  is  the  proto- compounds,  or 
those  containing  single  proportions^  which  are  decomposable,  and  that 
the  per -compounds  are  not  so. 

The  second  section  contains  an  account  of  a  new  instrument  devised 
by  the  author,  for  exactly  measuring  electric  currents,  and  which  he 
terms  the  voUa-electrometer*  The  current  to  be  measured  is  made 
to  pass*  through  water  acidulated  by  sulphuric  acid,  and  the  .gases 
evolved  by  its  decomposition  are  collected  and  measured,  thereby 
giving  at  once  an  expression  of  the  quantity  of  electricity  which  has 
passed.  The  principle  on  which  this  conclusion  is  founded  is  the 
new  law  discovered  by  the  author,  '*  that  the  decomposing  action  of 
any  current  of  electricity  is  constant  for  a  constant  quantity  of  electri- 
city.**  The  accuracy  of  this  law  was  put  to  the  test  in  every  possible 
way,  with  regard  to  the  decomposition  of  water,  by  making  the  same 
current  pass  in  succession  through  two  or  more  portions  of  water, 
under  very  different  circumstances :  but  whatever  were  the  variations 
made,  whether  by  altering  the  size  of  the  poles  or  electrodes,  by  in- 
creasing or  lessening  the  intensity  of  the  current  or  the  strength  of 
the  solution, by  varying  its  temperature  or  the  mutual  distance  between 
the  poles,  or  by  introducing  any  other  change  in  the  circumstances 
ot  the  experiment,  still  the  effect  was  found  to  be  the  same  ;  and  a 
given  quantity  of  electricity,  whether  passed  in  one  or  in  many  por- 
tions, invariably  decomposed  the  same  quantity  of  water.  No  doubt, 
therefore,  remains  as  to  the  truth  of  the  principle  on  which  the  volta- 
electrometer  acts  :  but  with  regard  to  the  practical  application  of  the 
principle,  several  forms  of  the  instrument  are  described  by  the  author, 
and  the  mode  of  employing  them,  either  as  the  measurers  of  absolute 
quantities,  or  as  standards  of  comparison,  are  fully  pointed  out. 

In  the  third  section  of  the  paper,  the  primary  or  secondary  charac- 
ter of  the  bodies  evolved  at  the  electrodes  is  discussed.  It  is  shown 
that  they  are  secondary  in  a  far  greater  number  of  cases  than  has 
usually  been  imagined  3  and  that  laws  have  been  deduced  with  regard 
to  the  ultimate  places  of  substances,  from  the  appearance  of  the  se- 
condary products ',  so  that  certain  conclusions,  true  in  themselves, 
have  hitherto  been  obtained  by  erroneous  reasoning,  since  the  facts 
which  were  supposed  to  support  them  have,  in  truth,  no  direct  relation 
with  those  conclusions.  The  methods  of  distinguishing  primary  and 
secondary  results  from  each  other  are  explained,  and  the  importance 
of  this  distinction  towards  the  establishment  of  the  law  of  definite 
electro-chemical  action  is  insisted  upon  by  the  author. 

The  fourth  section  is  entitled,  "On  the  definite  Nature  and  Extent 
of  Electro  chemical  Decomposition,**  and  is  considered  by  the  author 
as  by  far  the  most  important  of  this  or  indeed  of  the  whole  series  of 
investigations  of  which  he  has  now  presented  the  results  to  the  Royal 
Society.  He  adverts  to  the  previous  occasions  on  which  he  has  al- 
ready announced,  more  or  less  distinctly,  this  law  of  chemical  action; 
and  also  to  the  instrument  just  explained  as  one  of  the  examples  of  the 
principle  about  to  be  developed.  He  next  refers  to  experiments  de- 
scribed in  another  part,  in  which  primary  and  secondary  results  are  di- 
stinguished as  establishing  the  same  principle  with  regard  to  muriatic 
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acid ;  the  results  showing,  that  not  only  the  quantity  of  that  acid  de- 
composed is  constant  for  a  constant  quantity  of  electricity,  but  that, 
when  it  is  compared  with  water,  by  making  one  current  of  electricity 
pass  through  both  substances,  the  quantities  of  each  that  are  decom- 
posed are  very  exactly  the  respective  chemical  equivalents  of  those 
bodies.  The  same  current,  for  example,  which  can  decompose  nine 
parts  by  weight  of  water,  can  decompose  thirty-seven  parts  by  weight 
of  muriatic  acid,  these  numbers  being  respectively  the  chemical  equi- 
valents of  those  substances,  as  deduced  from  the  phenomena  of  ordi- 
nary chemical  action. 

Cases  of  decomposition  are  then  produced,  in  which  bodies  ren- 
dered fluid  by  heat,  as  oxides,  chlorides,  iodides,  &c.,  are  decomposed 
by  the  electric  current,  but  still  in  conformity  with  the  law  of  con- 
stancy of  chemical  action.  Thus  the  current  which  could  decompose 
an  equivalent  of  water,  could  also  decompose  equivalents  of  muriatic 
acid,  of  proto-chloride  of  tin,  of  iodide  of  lead,  of  oxide  of  lead,  and 
of  many  other  bodies,  notwithstanding  the  greatest  differences  in  their 
tempemture,  in  the  size  of  the  poles,  and  in  other  circumstances ;  and 
even  changes  in  the  chemical  nature  of  the  poles  or  electrodes,  and 
in  their  affinities  for  the  evolved  bodies,  occasioned  no  change  in  the 
quantity  of  the  body  decomposed. 

The  author  proceeds,  in  the  last  place,  to  consider  a  very  important 
question  with  relation  to  chemical  affinity,  and  the  whole  theory  of 
electro-chemical  action,  namely,  the  absolute  quantity  of  electricity 
associated  with  the  particles  or  atoms  of  matter.  This  quantity  he 
considers  as  precisely  the  same  with  that  which  is  required  to  sepa- 
rate them  from  their  combination  with  other  particles  when  subjected 
to  electrolytic  action,  and  he  brings  many  experiments  to  bear  upon 
this  point  -,  describing  one,  in  particular,  in  which  the  chemical  action 
of  32*5  parts  of  zinc,  arranged  as  a  voltaic  battery,  was  able  to  evolve 
a  current  of  electricity  capable  of  decomposing  and  transferring  the 
elements  of  9  grains  of  water,  being  the  full  equivalent  of  that  num- 
ber. The  relation  of  electricity,  thus  evolved,  to  that  of  the  common 
electric  machine  is  pointed  out  in  a  general  way,  and  the  enormous 
superiority  as  to  quantity,  in  the  former  mode  of  action,  is  insisted 
upon.  In  conclusion,  the  author  refers  to  a  statement  which  he  has 
made  in  the  third  series  of  these  researches,  in  which  he  expresses  his 
belief  that  the  magnetic  action  of  a  given  quantity  of  electricity  is  also 
definite  ;  and  he  is  now  more  confident  than  ever  that  this  view  will 
be  fully  confirmed  by  future  experiment. 

The  reading  of  a  paper,  entitled,  "  An  Inquiry  into  the  Nature  of 
Death  -,  being  an  attempt  to  ascertain  its  more  immediate  causes, 
with  a  view  to  the  better  regulation  of  the  means  of  obviating  them.** 
By  A.  P.  W.  Philip,  M.D.,  F.R.S.  L.  &  Ed.— was  commenced. 
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February  20,  1834. 

HIS  ROYAL  HIGHNESS  THE  DUKE  OF  SUSSEX,  K.a, 

President,  in  the  Chair. 

The  reading  of  Dr.  Philip's  paper  was  resumed  and  concluded. 

The  object  of  the  present  paper,  which  the  author  intends  as  a 
sequel  to  those  he  has  lately  presented  to  the  Society,  and  which 
have  been  published  in  the  rhilosophical  Transactions,  is  to  investi* 
gate  the  operation  of  the  different  causes  of  death,  and  the  mode  in 
which  the  several  powers  of  the  living  system  influence  each  other 
during  the  period  of  their  decline.  In  the  more  perfect  animals,  he 
observes,  there  are  three  distinct  classes  of  functions,  namely,  the  sen- 
sorial, the  nervous  and  the  muscular,  which  have  no  direct  depend- 
ence on  each  other,  although  they  are  linked  together  by  the  con- 
nexions of  the  organs  in  which  they  reside  ;  the  consequence  of  which 
is,  that  the  cessation  of  anv  one  class  of  functions  is  more  or  less  im- 
mediately  followed  by  the  destruction  of  the  rest.  What  is  commonly 
called  death  consists  in  the  extinction  of  the  sensorial  functions  only; 
for  the  nervous  and  muscular  functions  may  still,  for  a  time,  survive ; 
although,  in  consequence  of  the  failure  of  respiration,  which  in  the 
more  perfect  animals  the  author  considers  a§,  m  the  strictest  sense, 
a  function  of  volition,  they  also  speedily  terminate.  Thus  he  distin- 
guishes this  sensorial  death  ixoxa  what  constitutes  actual  death,  that 
is,  the  cessation  of  all  the  functions,  and  which  occurs  at  a  later  pe- 
riod. As  far  as  the  sensorial  powers  are  concerned,  their  decline  and 
cessation  are  exceedingly  analogous  to  the  approach  and  occurrence 
of  sleep  'y  the  only  difference  being  that  the  former  is  an  irrevocable 
failure  of  those  powers,  while  the  latter  admits  of  their  being  resumed 
with  renovated  vigour  by  the  continued  action  of  the  vital  powers. 

The  modes  in  which  the  sensitive  functions  are  extinguished,  or  in 
other  words  the  forms  of  death,  are  referred  by  the  author  to  five  dif- 
ferent heads  :  the  first  and  only  natural  mode  is  that  from  the  simple 
effect  of  old  age,  when  all  the  powers  of  life  are  completely  exhausted 
by  the  continued  operation  of  the  agents  which  had  excited  them ;  and 
death  is,  in  that  case,  only  the  last  sleep.  The  vital  functions  are 
here  impaired,  chiefly  from  the  diminished  frequency  of  respiration, 
which  is  itself  a  consequence  of  the  impaired  sensibility ;  so  that  there 
is  a  diminution  of  the  action,  but  not  of  the  powers,  of  the  vital  or- 
gans. If  the  decay  of  the  vital  powers  be  gradual,  and  nothing  occurs 
suddenly  to  accelerate  it,  they  will  necessarily  cease  at  the  time  when 
their  excitement  is  the  smallest,  that  is,  during  the  state  of  sleep. 

In  all  other  cases,  death  arises  from  causes  which  must  be  regarded 
as  adventitious,  and  consequently  inducing  a  more  or  less  violent 
death.  The  first  class  of  these  causes  comprises  those  arising  from 
the  continued  action  of  stimulants,  more  powerful  than  the  ordinary 
stimulants  to  which  the  system  is  subjected,  and  making  their  imme- 
diate impression  on  the  organs  of  the  sensitive  system.  These  may 
be  considered  as  producing  a  diseased  condition  of  the  sensorium. 
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which,  by  sympathy^  communicates  its  influence  to  the  vital  organs. 
The  next  form  of  death  is  that  which  is  induced  by  such  causes  as 
are  applied^  in  a  sufficient  degree,  to  act  as  direct  sedatives  to  the  or- 
gans of  the  sensitive  system,  that  is^  to  impair  their  excitability  with- 
out previous  excitement.  The  third  set  of  causes  of  death  compre- 
hends those  which  operate  by  depriving  some  of  the  vital  organs  of 
those  stimulants  on  which  their  functions  depend ;  and  the  last  con- 
sists of  such  as  directly  debilitate  those  organs  themselves.  Thus^ 
according  to  the  author,  these  adventitious  causes  act  either  directly 
by  destroying  the  power  of  the  brain  and  spinal  cord^  or  by  affecting 
the  vital  parts  of  those  organs,  so  as,  through  them,  to  destroy  the 
circulation  or  the  assimilatory  functions.  The  destruction  of  the  cir- 
culation appears,  in  all  cases,  to  be  the  cause  of  instantaneous  death, 
and  always  to  be  effected  through  impressions  made  on  the  vital  parts 
of  the  brain  and  spinal  cord,  except  where  the  injurious  agent  operates 
directly  on  the  organs  of  circulation  themselves. 

The  author  considers  the  vital  functions,  together  with  the  muscu- 
lar and  nervous  powers,  which  carry  them  on,  as  the  results  of  inani- 
mate agents  acting  on  living  parts,  or  living  parts  on  them ;  and  hence 
he  explains  the  analogy  which  exists  between  all  these  functions  and 
the  operations  of  inanimate  nature ;  while,  with  regard  to  the  sensorial 
functions  alone,  as  they  are  the  results  of  vital  parts  acting  on  each 
other,  so  no  analogy  can  be  perceived  between  them  and  those  ope- 
rations. 

In  the  course  of  the  paper  the  author  frequently  reverts  to  the  ar- 
gument, that,  to  the  sentient  being,  death  being  simply  the  loss  of 
sensibility,  the  last  act  of  dying  can  in  no  case  be  an  act  of  suffering : 
and  in  the  majority  of  instances  of  the  long  continuance  of  disease, 
our  tastes,  and  our  relish  for  life  itself,  being  gradually  impaired, 
death  is  met,  not  only  with  composure,  but  even  with  satisfaction. 

A  paper  was  then  read,  entitled,  ^'  On  the  Tides.*'  By  John  William 
Lubbock,  Esq.,  V.P.  and  Treasurer  of  the  Royal  Society. 

Various  tables  relating  to  the  tides  are  communicated  in  this  paper, 
calculated,  according  to  the  instructions  of  the  author,  by  Mr.  Dessiou. 
In  the  tables  given  by  the  author  in  former  papers,  already  published  in 
the  Philosophical  Transactions,  and  having  reference  to  the  corrections 
due  to  the  influence  of  the  parallax  and  declination  of  the  moon,  Mr. 
Dessiou  employed  only  observations  of  the  tides  made  between  con- 
junction and  opposition ;  but  in  those  now  given,  similar  corrections 
have  been  obtained  from  observations  made  between  opposition  and 
conjunction. 

The  author  enters  into  an  inquiry  into  the  correction  due  to  the 
calendar  month,  which  is  mixed  up  with  that  due  to  the  moon*s  declina- 
tion, and  shows  that  the  correction  for  the  moon's  parallax,  as  well  as 
declination,  deduced  from  the  theory  of  Bernoulli,  are  quite  discordant 
with  the  results  of  Mr.  Dessiou's  calculations,  founded  on  actual  ob- 
servation. 

The  author  agrees  with  Mr.  Whewell  in  the  remark,  that  the  theory 
of  the  tides  is  now  in  the  same  state  as  that  which  the  theory  of  tlie 
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motions  of  the  moon  and  planets  presented  about  a  century  ago ; 
and  unless  considerable  exertions  be  made,  it  may  so  continue  for 
many  years  to  come.  The  tables  of  the  planets  have  acquired  their 
present  accuracy  only  through  the  liberal  encouragement  of  learned 
bodies,  and  of  some  of  the  governments  of  Europe  ^  nor  can  tables  of 
the  tides,  adapted  to  the  present  state  of  science,  be  now  constructed, 
unless  very  considerable  expense  be  incurred,  and  immense  labour 
bestowed. 

The  results  of  numerous  observations  on  the  influence  of  the  wind 
on  the  tides  in  the  River  Thames,  are  stated  ;  and  the  author  observes, 
that  this  is  a  subject  of  considerable  importance  as  regards  the  accu- 
racy of  which  tide  predictions  are  susceptible. 

The  reading  of  a  paper,  entitled,  '^  An  Account  of  some  Openitions 
executed  at  Cape  Frio,  by  the  Officers  and  Crew  of  His  Majesty's  Ship 
Algerine,  for  the  purpose  of  raising  a  part  of  the  Stores,  &c,  lost  in 
His  Majesty*s  Ship  Thetis/*  By  the  Hon.  Commander  F.T.de  lloos, 
R.N.,  F.R.S. — was  commenced. 


February  27,  1834. 
FRANCIS  BAILY,  Esq.,  Vice-President,  in  the  Chair. 

The  Hon.  Commander  de  Roos's  paper  was  resumed  and  concluded. 

The  author,  who  had  the  command  of  His  Majesty's  ship  Algerine, 
was  instructed  to  take  charge  of  the  enterprise  commenced  by  the 
officers  and  crew  of  His  Majesty's  ship  Lightning,  having  for  its  ob« 
ject  the  recovery  of  the  treasure  and  stores  from  the  wreck  of  the 
Thetis,  which,  in  the  month  of  December  1830,  had  sunk  in  a  cove  to 
the  south-east  of  Cape  Frio.  He  reached  this  spot  on  the  6th  of  March, 
1832,  having  with  him  eleven  officers  and  eighty-five  men.  A  certain 
number  of  men  were  appointed  to  remain  on  board  the  ship,  which 
was  moored  in  a  harbour  two  miles  off;  a  party  of  artificers  and  others 
were  employed  at  the  huts  which  they  inhabited  near  the  Cape  3  and 
the  rest,  nearly  thirty- five  in  number,  were  stationed  at  the  wreck. 

The  author  gives  a  description  of  Cape  Frio,  and  of  the  island  of 
which  it  forms  the  south-eastern  extremity,  and  which  is  an  immense 
promontory  of  insulated  granite  jutting  into  the  Atlantic  Ocean,  sixty 
miles  east  of  Rio  de  Janeiro.  The  cove,  in  the  middle  of  which  the  wreck, 
of  the  Thetis  lay,  is  a  square  indenture  in  the  clifls,  six  hundred  feet 
deep  by  as  many  wide.  It  is  surrounded  by  nearly  perpendicular 
masses  of  granite,  from  one  hundred  to  two  hundred  feet  high,  and 
is  exposed  to  the  whole  swell  of  the  South  Atlantic,  which  sets  in 
with  remarkable  force  in  that  direction.  The  weather  is  singularly 
variable ;  and  transitions  frequently  take  place  in  the  course  of  a  few 
hours,  from  perfect  stillness  to  the  most  tremendous  swell.  The  author 
states  that  he  has  witnessed  few  scenes  in  nature  more  sublime  than 
that  presented  by  the  Thetis  Cove  during  a  gale  of  wind  from  the 
south-west. 
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The  author  enters  into  a  minute  description  of  the  mechanical  ap- 
paratus employed  for  obtaining  the  necessar}' purchases  for  the  various 
operations  which  were  required,  and  gives  a  circumstantial  history  of 
his  proceedings.  Frequent  interruptions  were  experienced  from  the 
state  of  the  weather,  and  the  almost  incessant  agitation  of  the  water, 
which  was  often  so  powerful  as  to  render  the  diving-bell  un manage- 
able,  and  to  expose  the  divers  to  serious  danger.  The  diving-bfU 
consisted  of  a  one-ton  ship's  water-tank,  with  eight  inches  of  iron 
riveted  to  the  bottom  in  order  to  give  it  more  depth,  and  having  slU 
tached  to  it  18  pigs  of  ballast,  the  weight  of  which  (17  cwt.)  was 
found  to  be  sufficient  to  sink  it. 

As  soon  as  the  necessary  arrangements  had  been  completed,  the  au- 
thor states  that  he  made  a  minute  survey  of  the  bottom,  by  means  of 
the  diving-bell,  and  ascertained  the  exact  position  and  shape  of  all  the 
large  rocks  which  covered  the  spot  where  the  treasures  and  stores  of  the 
Thetis  had  been  scattered.  The  shape  of  the  area  where  the  precious 
metals  in  particular  had  been  deposited,  was  an  ellipse,  of  which  the 
two  principal  axes  measured  48  and  3 1  feet ;  and  large  boulders  of 
granite  had  been  subsequently  rolled  over  these  treasures^  and  re- 
quired being  removed  before  the  latter  could  be  recovered.  The  su- 
perincumbent pressure  of  the  sea,  aided  by  the  huge  materials  of  the 
wreck  of  the  frigate,  which,  under  the  influence  of  the  swell,  acting 
like  a  paviour's  hammer,  with  enormous  momentum,  had  jammed  to- 
gether the  rocks,  and  produced  a  strong  cohesion  between  the  frag- 
ments of  wood,  and  the  gold,  silver  and  iron. 

The  first  object  was  to  clear  away  every  portion  of  the  wreck  j  and 
after  this  had  been  accomplished,  to  loosen  and  remove  all  the  large 
rocks  in  succession,  beginning  with  the  smallest,  and  ending  with  the 
largest  and  most  unwieldy.  Some  of  these,  which  they  succeeded  in 
rolling  from  their  situations  into  deeper  water,  weighed  about  thirty 
or  forty  tons ;  and  the  largest,  which  required  the  greatest  efibrts  to 
move  from  its  place,  was  computed  to  weigh  sixty-three  tons.  This 
last  eflbrt  served  to  show,  that  no  part,  either  of  the  wreck  or  the 
stores,  which  was  of  any  value,  remained  behind ;  and  after  fifteen- 
sixteenths  of  the  property  had  been  recovered,  the  enterprise,  which 
had  so  perfectly  succeeded,  terminated  on  the  24th  of  July,  and  the 
Algerine  returned  to  Rio  de  Janeiro  on  the  1st  of  August. 

The  author  subjoins  an  account  of  the  currents  off  Cape  Frio,  and 
a  description  of  the  climate,  which  seems  to  have  been  favourable,  for 
his  party  suffered  but  little  from  sickness,  anJ  the  expedition  was 
unattended  with  the  loss  of  a  single  life.  On  one  occasion  the  party 
were  visited  by  a  whale,  which  approached  very  near  the  diving-bell, 
but  fortunately  changed  its  course,  without  doing  any  mischief. 

A  paper  was  then  read,  entitled,  '*  An  Account  of  a  Concave  Achro- 
matic Lens,  adapted  to  the  Wired  Micrometer,  which  has  been  named 
Macro-micro,  from  its  power  to  increase  the  primary  image  of  a  Te- 
lescope without  increasing  the  diameter  of  the  wires  in  the  Micro- 
meter."   By  George  Dollond,  Esq.,  F.Il.S. 
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The  application  of  a  concave  acbnnnatic  lens  to  the  wired  micro- 
meter of  a  telescope,  arose  out  of  the  series  of  trials  that  were  made 
§or  the  purpose  of  correcting  the  aberrations  of  the  eye-glasses  applied 
to  the  telescope  constructed  by  the  author  for  the  Royal  SodeW^with 
a  fluid-correcting  lens,  on  the  plan  suggested  by  Professor  Barlow. 
The  concave  lens,  being  interposed  between  the  c^ect-glass  and  the 
eye-glass,  and  being  at  the  same  time  achromatic,  combines  the  ad- 
vantages of  doubling  the  magnifying  power,  without  a  corresponding 
diminution  of  light,  and  without  altering  the  apparent  distiances  of 
the  threads  of  the  micrometer.  The  results  of  Uie  trials  made  with 
telescopes  to  which  this  addition  was  made,  are  nven  in  a  letter  to 
the  author  from  the  Rev.  W.  R.  Dawes,  of  Ormsknrk ;  from  whidi  it 
appears  that  Mr.  DoUond's  method  was  attended  with  complete  suc- 
cess. Mr.  Dawes  states,  that,  in  order  to  put  its  illuminating  power 
to  a  severe  test,  he  had  examined  with  this  instrument  the  satellites 
of  Saturn  and  the  minute  companion  of  k  Geminorum,  but  could  dis- 
cover no  decided  difference  in  the  apparent  brightness  of  the  former, 
allowance  being  made  for  the  difference  in  the  power  employed ;  and 
the  latter  star  was  seen  quite  as  distinctly  with  a  much  smaller  power. 

Extracts  are  sulijoined  from  a  letter  of  Professor  Barlow's  to  the 
author,  containing  formnls  for  the  construction  of  the  lens. 


March  6th,  1833. 
MARK  ISAMBARD  BRUNEL,  Esq.,  Vice-President,  in  the  Chair. 

The  reading  of  a  paper,  entitled,  "  On  the  Structure  and  Functions 
of  tubular  and  cellular  Polypi,  and  of  Ascidiae.**  By  Joseph  Jackson 
Lister,  Esq.,  F.R.S. — was  commenced. 


March  13th,  1833. 

JOHN  WILLIAM  LUBBOCK,  Esq.  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

The  reading  of  Mr.  Lister's  paper  was  resumed  and  concluded. 

This  paper  contains  the  account  of  a  great  number  of  observations 
made  by  tlie  author  during  the  last  summer,  while  he  was  at  the 
southern  coast  of  England,  on  several  species  of  SertularuB,  Plumu* 
laruEy  Tubularity  Campanularia,  Flustrie,  and  other  polypiferous  zoo- 
phytes, and  also  on  various  Ascidue*  Each  specimen  was  placed  for 
examination  in  a  glass  trough  with  parallel  sides,  before  the  large 
achromatic  microscope  of  the  author,  directed  horizontally ;  and  care 
was  taken  to  change  the  sea^water  frequently,  which  was  done  by 
means  of  two  syphons,  the  one  supplying  fresh  water,  while  the  other 
carried  off  the  old ;  a  plan  which  succeeded  in  keeping  the  animals  in 
perfect  health  and  vigour.    I'he  drawings  which  were  taken  of  the 
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appearances  that  presented  themselves  were  traced  with  a  camera- 
lucida,  slid  over  the  eye-piece  of  the  microscope. 

In  a  specimen  of  the  Tubularia  indnnaa,  when  magnified  1 00  times, 
a  current  of  particles  was  seen  within  the  tube,  strikingly  resembling^ 
in  the  steadiness  and  continuity  of  its  stream,  the  vegetable  circula- 
tion in  the  Chora.  Its  general  course  was  parallel  to  the  slightly 
spiral  lines  of  irregular  spots  on  the  tube  $  on  one  side  flowing  from* 
and  on  the  other  towards,  the  polypus,  each  current  occupying  one 
half  of  the  circumference  of  the  tube*  The  particles  were  of  various 
sizes,  some  very  small,  others  largeri  but  apparently  aggregations  of 
the  smaller :  a  few  were  nearly  globulari  but  in  general  they  had  no 
regular  shape.  At  the  knots,  or  contracted  parts  of  the  tube,  slight 
vortices  were  observed  in  the  current ;  and  at  the  ends  of  the  tube 
the  particles  were  seen  to  turn  round,  and  pass  over  to  the  other  side. 
Singular  fluctuations  were  also  observed  in  the  size  of  the  stomach  and 
of  the  cavity  of  the  mouth ;  the  one  occasionally  enlarging,  while  the 
other  contracted,  as  if  produced  by  the  passage  of  a  fluid  from  the  one 
into  the  other  and  its  subsequent  recession,  thus  distending  each  alter- 
nately. This  flux  and  reflux  took  place  regularly  at  intervals  of  80 
seconds  ;  besides  which  two  currents  were  continually  flowing,  both 
in  the  mouth  and  stomach ;  an  outer  one  in  one  direction,  and  an  inner 
one  in  the  opposite  direction. 

In  all  the  species  of  SertularuB  examined  by  the  author,  currents  of 
particles  were  observed  passing  along  the  soft  substance  which  occu- 
pies the  axis  of  the  stem  and  branches,  and  were  even  seen  extending 
into  the  substance  of  the  polypi  themselves,  and  traversing  the  sto- 
machs belonging  to  each.  Contrary  to  what  happens  in  the  Tubula- 
ria, the  stream  does  not,  in  these  animals,  flow  in  the  same  constant 
direction ;  but  after  moving  towards  one  part  for  about  a  minute  or 
two  with  considerable  velocity,  it  becomes  much  slower,  and  then 
either  stops  or  exhibits  irregular  eddies,  after  which  it  resumes  its 
motion  with  the  same  velocity  as  before,  but  in  the  contrary  direc- 
tion ;  and  so  on  alternately,  like  the  ebb  and  flow  of  the  tide.  If  the 
current  be  designedly  obstructed  in  any  part  of  the  stem,  those  in  the 
branches  go  on  without  interruption,  and  independently  of  the  rest. 
It  appears  from  a  passage  which  the  author  has  quoted  from  Cavolini, 
that  he  had  noticed  the  circumstance  of  currents  existing  in  the  inte- 
rior of  SertularuBj  but  had  not  detected  their  continuation  into  the 
stomachs  of  the  expanded  polypi.  Similar  phenomena,  which  the  au- 
thor describes  in  detail,  were  observed  in  several  CampanulariiB  and 
Plumularia ;  and  several  particulars  are  noticed  with  regard  to  the 
ovaries,  and  to  the  movements  of  the  fluids  contained  in  the  ova  of 
these  zoophytes,  before  their  exclusion  from  the  body  of  the  parent. 
In  some  cases,  the  young  polype,  after  it  has  attained  a  certain 
growth,  but  while  still  adhering  to  the  parent,  becomes  decomposed, 
and,  its  substance  being  absorbed  into  the  body  of  the  latter,  it  en- 
tirely disappears.  Changes  of  the  same  kind  frequently  take  place  in 
different  parts  of  the  whole  group ;  one  of  the  polypes  being  seen  to 
shrink  and  gradually  disappear,  while  others  shoot  forth  in  more  lux- 
uriant growth,  rapidly  acquiring  a  large  size.  The  author  regards  the 
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cii'culating  fluids  in  these  animals  ns  the  great  agent  both  in  the  ab- 
sorption and  the  growth  of  parts,  and  throws  out  the  suggestion, 
that  as  it  flows  into  the  stomach,  it  may  also  act  as  a  solvent  to  the 
food  received  into  that  cavity.  The  particles  which  exist  in  these  fluids 
show  their  analogy  to  those  in  the  blood  of  the  higher  animals  on  the 
one  hand,  and  to  those  in  the  sap  of  vegetables  on  the  other :  some 
appear  to  be  derived  from  the  digested  food,  and  others  from  the  melt- 
ing down  of  parts  absorbed.  In  these  polypi  the  author  never  saw  the 
least  appearance  of  cilia,  or  of  currents  in  the  surrounding  water, 
which  are  so  frequently  met  with  in  other  tribes  of  zoophytes. 

The  latter  part  of  the  paper  is  occupied  by  the  account  which  the 
author  gives  of  his  various  observations,  first,  on  Jsddia,  of  which  he 
enters  into  an  anatomical  description ;  secondly,  on  the  internal  cur- 
rents of  water,  permeating  the  branchial  sacs,  and  determined  by  the 
vibratory  movements  of  cilia  which  are  seen  in  that  animal ;  and, 
thirdly,  on  the  alternations  in  the  course  of  the  circulation  of  the 
blood  in  the  vessels,  which  at  one  time  flows  in  one  direction,  and, 
after  a  certain  interval,  takes  the  contrary  course ;  so  that  the  same 
vessel  which  at  one  time  performs  the  function  of  an  artery,  performs, 
at  another,  that  of  a  vein.  This  phenomenon  of  alternate  currents, 
like  that  in  the  Sertularia,  was  met  with  in  every  specimen  of  Ascidia 
which  was  examined  by  the  author,  and  also  in  a  Polyclinium. 

The  paper  concludes  with  several  observations  on  Flustrte,  from 
which,  as  far  as  relates  to  the  circulation  of  currents,  the  author  was 
led  to  results  in  many  respects  analogous  to  the  preceding. 

A  paper  was  then  read,  entitled,  "  On  the  Theory  of  the  Moon." 
By  J.  W.  Lubbock,  Esq.,  V.P.  and  Treasurer  of  the  Royal  Society. 

The  author,  adverting  to  the  appearance  of  M.  Plana's  admirable 
work  entitled  Theorie  du  Mouvement  de  la  Lune,  enters  into  a  com- 
parison of  the  analytical  methods  employed  by  that  author  and  M. 
Damoiseau,  and  points  out  some  differences  in  the  numerical  values 
of  the  coefficients  of  some  of  the  arguments  in  the  expression  for  the 
true  longitude  of  the  moon  in  terms  of  her  mean  longitude.  He  then 
prosecutes  the  subject  by  a  series  of  analytical  investigations,  which 
are  not  susceptible  of  abridgement,  but  from  which  he  obtains  formulae 
which  do  not  quite  agree  with  those  of  M.  Plana. 

A  paper  was  also  read,  entitled,  '^  Some  Suggestions  relative  to  the 
best  method  of  employing  the  new  Zenith  Telescope  lately  erected  at 
the  Royal  Observatory."  By  John  Pond,  Esq.,  F.R.S.,  Astronomer 
Royal. 

During  the  observations  made  by  the  author,  in  the  course  of  last 
summer,  with  the  new  zenith  telescope  lately  erected  at  the  Royal 
Observatory,  for  the  purpose  of  measuring  the  zenith  distance  of 
y  Draconis,  it  occurred  to  the  author  to  avail  himself  of  subsidiary 
observations  on  another  star,  of  about  the  fifth  magnitude,  which  has 
nearly  the  same  zenith  distance  towards  the  south  that  y  Draconis 
has  towards  the  north,  and  which  passes  the  meridian  between  20 
and  30  minutes,  in  time,  after  it.    The  angular  distance  between  the 
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two  stars  being  determined  in  the  usual  manner,  by  observing  them 
on  the  same  night,  and  in  the  same  position  of  the  instrument,  gives 
the  sum  of  their  zenith  distances  :  and  if  on  the  next  or  some  follow- 
ing night  y  Draconis  be  observed,  and  after  its  passage  the  instru- 
ment be  turned  half  round,  and  the  other  star  observed,  then  the  dif- 
ference of  the  measure,  as  read  on  the  micrometer,  will  be  the  differ^ 
ence  of  the  zenith  distances  of  the  two  stars.  These  sums  and  differ- 
ences, thus  ascertained  on  different  nights,  will  be  independent  of  any 
change  that  may  happen  to  the  instrument  in  the  interval.  This  me- 
thod affords  the  means  of  determining,  with  almost  unlimited  preci- 
sion, the  value  of  the  small  equations  which  become  the  subject  of 
investigation  in  the  employment  of  the  instrument.  Thus  all  changes 
of  the  position  of  the  stars,  occasioned  by  aberration,  nutation,  &c.y 
will  produce  double  the  effect  on  the  small  differential  or  subsidiary 
angles,  as  measured  by  this  method.  For  the  investigations  of  these 
small  equations  it  will  not  be  necessary  to  have  determined  either 
the  exact  zenith  distance  of  each  star,  or  the  exact  difference  of  their 
zenith  distances,  or  the  absolute  magnitude  of  this  subsidiary  angle ; 
its  variation  from  time  to  time  being  the  only  important  object  of  re- 
search. The  author  is  led  to  expect  that  this  property  may,  at  some 
future  period,  be  applied  with  advantage  in  investigations  made  with 
moveable  zenith  instruments. 


March  20th,  1 833. 

MARK  ISAMBARD  BRUNEL,  Esq.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled,  "  Narrative  of  the  Proceedings  of  Com- 
mander Thomas  Dickinson,  of  His  Majesty  s  Sloop  Lightning,  while 
employed  in  the  Enterprise  for  the  Recovery  of  the  Public  Stores  and 
other  property  sunk  in  His  Majesty's  late  Frigate  Thetis,  on  the  south- 
west side  of  the  Island  of  Cape  Frio."  By  Commander  Thomas 
Dickinson,  R.N.  Communicated  by  P.  M.  Roget,  M.D.,  and  J.  G. 
Children,  Esq.,  Secretaries  to  the  Royal  Society.  It  was  preceded 
by  the  reading  of  a  letter  from  the  author  to  the  Secretary,  explain- 
ing the  reasons  which  induced  him  to  lay  this  narrative  before  the 
Royal  Society,  and  place  on  the  records  of  its  proceedings  the  infor- 
mation it  contains  relative  to  the  commencement  of  an  enterprise, 
wholly  planned  and  undertaken  by  himself,  and  which,  under  his 
superintendence,  was,  by  the  great,  persevering  and  meritorious  ex« 
ertions  of  his  officers  and  crew,  most  successfully  accomplished. 

The  narrative  commences  with  the  statement  of  the  consternation 
produced  at  Rio  de  Janeiro  on  the  receipt  of  the  intelligence  of  the 
loss  of  the  Thetis,  with  a  freight  of  about  8 1 0,000  dollars,  on  the 
south-west  side  of  the  island  of  Cape  Frio,  and  of  the  determination 
of  the  author,  on  finding  that  no  one  seemed  disposed  to  take  any 
step  towards  the  recovery  of  the  property  thus  lost,  to  make  the  at- 
tempt himself,  if  he  could  obtain  from  the  Commander-in-chief  at  that 
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station^  Rear-Admiral  Thomas  Baker,  C.B.,  orders  to  that  effect.  He 
accordingly  exerted  himself  to  obtain  every  possible  information  rela- 
tive to  the  nature  of  the  coast,  depth  of  water,  and  other  circumstances^ 
which  might  enable  him  to  judge  of  the  practicability  of  the  under- 
taking, and  of  the  means  necessary  for  its  successful  accomplishment; 
and  became  convinced  that  the  difficulties  and  obstacles  to  be  en- 
countered, although  numerous  and  formidable,  might  be  overcome  by 
the  employment  of  the  means  which  suggested  themselves  to  him  as 
practicable  on  this  occasion,  if  sufficient  assistance  were  afforded  him 
m  putting  them  into  execution.  He  accordingly  had  models  of  the 
proposed  machinery  made,  and  submitted  them,  together  with  his 
plans,  to  the  Commander-in-chief,  by  whom  they  were  approved.  He 
experienced  great  difficulties  in  procuring  a  suitable  diving-bell,  for  it 
was  impossible  to  obtain  any  instrument  of  the  kind  at  Rio  de  Janeiro, 
or  even  any  facilities  for  the  construction  of  one  by  casting.  It  at 
length  occurred  to  him  that  a  ship's  iron  water-tank  might  be  con- 
verted to  this  use ;  and  being  supplied  with  one  from  the  Warspite,  he 
was  enabled  to  render  it  available  for  that  purpose.  The  next  diffi- 
culty was  to  procure  an  air-pump,  which,  after  much  delay,  owing  to 
the  tardiness  of  the  native  workmen  in  that  country,  was  at  length 
constructed.  The  want  of  air-hoses,  however,  was  a  still  more  for- 
midable obstacle  to  the  success  of  the  plan  ;  but  the  ingenious  con- 
trivances of  the  author  for  rendering  the  common  pump  hoses  air- 
tight, supplied  this  deficiency  3  and  on  a  trial  which  he  made  with  the 
whole  apparatus  on  the  22nd  of  January,  1831,  it  was  found  to  an- 
swer completely.  The  next  day  he  received  his  orders  from  the  Com- 
mander-in-chief, and,  sailing  on  the  following  day,  arrived  at  the  har- 
bour of  Cape  Frio  on  the  30th,  and  immediately  proceeded  to  inspect 
the  coast,  and  ascertain  the  situation  of  the  wreck,  not  a  vestige  of 
which  was  visible.  An  account  is  then  given  of  the  local  circumstances 
of  the  Thetis  Cove,  or  inlet,  surrounded  by  almost  perpendicular  clii£i 
from  108  to  194  feet  in  height,  with  a  depth  of  water  varying  from 
3i  to  24  fathoms,  and  the  bottom  being  strewed  with  huge  perpen- 
dicular rocks,  occasioning  these  inequalities.  These  surveys  showed 
that  the  execution  of  the  plan  originally  conceived  by  the  author  was 
opposed  by  so  many  unforeseen  difficulties,  that  he  was  obliged  to  re- 
linquish some  parts  of  it,  and  resort  to  fresh  expedients  for  surmount- 
ing them.  The  idea  of  constructing  a  derrick  then  occurred  to  him ; 
but  the  materials  were  wanting,  for  no  trees  existed  in  the  island  ex- 
cept those  in  the  forests  in  the  interior,  which  were  inaccessible  from 
their  distance  and  the  heights  on  which  they  grew,  and  of  which  the 
wood  was,  from  its  quality,  unsuitable  to  the  purpose.  His  only  re- 
source, therefore,  was  to  make  it  of  the  fragments  of  spars  saved  from 
the  wreck.  With  great  exertions,  a  circumstantial  account  of  which 
is  given  in  the  paper,  the  work  was  at  length  accomplished ;  and  the 
result  fully  equalled  the  anticipations  which  had  been  formed  of  its 
utility  in  affording  a  stable  point  of  support  for  the  operations  with 
the  diving-bell.  Previously  to  the  erection  of  a  derrick,  however,  much 
had  been  done  by  working  the  diving-bell  from  a  boat,  and  a  consider- 
able quantity  of  stores  and  treasure  raised.    At  one  time  the  anxiety 
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of  the  author  to  forward  the  undertaking,  and  avail  himself  of  favour- 
able weather,  induced  him  to  try  the  experiment  of  working  by  torch* 
light,  which  succeeded  to  a  certain  extent  $  but  after  a  few  trials  the 
danger  was  found  to  be  excessive,  and  the  fatigue  to  the  divers  so 
great  as  to  oblige  him  to  desist. 

After  the  derrick  had  been  for  some  time  in  operation,  a  tremen* 
dous  sea  arose,  the  shock  of  which,  for  want  of  sufficient  materials 
to  support  it,  effected  its  destruction ;  and  a  substitute  was  then  re- 
sorted to  by  the  setting  up  of  a  suspension  cable  diagonally  from  the 
cliffs,  which,  after  great  difficulties,  was  at  length  effected. 

A  great  portion  of  the  narrative  is  occupied  with  the  details  of  the 
various  proceedings,  and  of  the  serious  impediments  which  were  suc- 
cessively overcome  by  the  zeal,  perseverance  and  extraordinary  exer- 
tions of  the  officers  and  crew,  under  the  orders  of  Captain  Dickinson, 
subjected  as  they  were,  for  so  long  a  period,  to  the  greatest  privations 
and  hardships,  arising  from  the  laborious  nature  of  the  work,  the  un- 
healthiness  of  the  climate,  the  attacks  of  the  chigger,  producing  distress- 
ing ulcers  in  the  feet,  the  annoyance  from  drifting  sand,  which  pene- 
trated into  every  place,  the  exposure  to  constant  wet  in  huts  which 
could  not  be  made  to  exclude  either  wind  or  rain,  and  the  perils  arising 
from  the  boisterous  gales  and  tremendous  swell  of  the  sea,  which  the 
whole  ship's  company,  but  more  particularly  the  men  in  the  diving- 
bell,  had  to  encounter ;  forming  a  combination  of  difficulties  which 
the  author  is  convinced  could  have  been  surmounted  by  none  but  Bri- 
tish seamen. 

After  having  succeeded  so  far  in  the  undertaking,  and  made,  at 
various  times,  shipments  for  England  of  treasure  amounting  to  about 
three  fourths  of  the  whole  which  had  been  on  board  the  Thetis  when 
she  sunk,  orders  were  received  by  the  author,  on  the  6th  of  March, 
to  resign  the  charge  of  the  enterprise  to  the  Hon.  Capt.  De  Roos,  of 
His  Majesty's  brig  Algerine;  on  the  receipt  of  which  he  immediately 
ordered  a  survey  to  be  taken  of  the  stores,  and  on  the  9th  descended 
in  the  bell,  surveyed  the  bottom  of  the  Cove,  ascertained  the  position 
of  the  remaining  stores  and  a  considerable  quantity  of  treasure  ;  and 
after  having  communicated  the  whole  of  the  results  to  Captain  de  Roos, 
instructed  him,  his  officers  and  ship's  company  in  the  way  of  working 
the  bell,  as  well  as  in  the  different  modes  of  removing  rocks,  recovering 
stores  and  treasure,  and  the  use  of  the  whole  of  the  machinery,  and 
furnished  him  with  every  necessary  information  for  his  guidance,  he 
lent  twenty  of  his  men  to  the  Algerine  for  their  assistance,  resigned 
the  charge  to  his  direction  on  the  10th,  and  sailed  for  Rio  de  Janeiro 
on  the  13th. 

Annexed  to  the  paper  is  a  journal  of  the  amount  of  treasure  of  va- 
rious descriptions  recovered  between  the  3]8t  of  March,  1831,  and 
the  10th  of  March,  1832,  by  His  Majesty's  sloop  Lightning. 

There  was  then  read  an  extract  of  the  letter  of  instructions,  bearing 
date  the  10th  of  March,  1832,  from  Commander  Thomas  Dickinson, 
then  of  His  Majesty's  ship  Lightning,  to  Commander  the  Hon.  S.  F. 
dk  Roos,  then  of  His  Majesty's  brig  Algerine,  on  the  former  re- 
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signing  to  the  latter  the  charge  aad  directton  of  the  enterprise  for  the 
recovery  of  the  pubh'c  stores  and  treasures  sunk  io  His  Majesty's  late 
frigate  Thetis,  off  Cape  Frio. 

V 

The  Society  then  adjourned  over  the  Easter  Recess^  tb  meet  again 
on  the  10th  of  April. 


■  ■ ' 
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April  10,  1834. 

JOHN  WILLIAM   LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

The  Right  Hon.  Edwin  Viscount  Adare^  Charles  Ansell,  Esq.; 
Felix  Booth,  Esq.;  Lieut.  Alexander  Biirnes,  E.I.C.  j  Francis  Cor- 
baux,  Esq.  -,  Sir  William  Browne  Folkes,  Bart.,  M.P.;  James  William 
Freshfield,  Esq. ;  John  Davies  Gilbert,  Esq.,  M.A.;  Edward  Griffith, 
Esq.;  Edmund  Halswell,  Esq.,  M. A.;  William  Charles  Henry,  M.D.j 
Robert  Hudson,  Esq. ;  Rev.  William  Forster  Lloyd,  M.A. ;  John  Phil- 
lips, Esq.;  Captain  Walter  Nugent  Smee,  E.I.C.;  William  Spence, 
Esq.;  Henry  Sykes  Thornton,  Esq.,  M.A.;  John  Warburton,  M.D.  j 
and  Horace  Hayman  Wilson,  Esq.,  were  elected  Fellows  of  the  So- 
cietv. 

A  paper  was  read,  entitled,  "  On  a  General  Method  in  Dynamics, 
by  which  the  Study  of  the  Motions  of  all  free  Systems  of  attracting 
or  repelling  Points  is  reduced  to  the  Search  and  Differenciation  of  one 
central  Relation,  or  characteristic  Function."  By  William  Rowan  Ha- 
milton, Esq.,  Andrews  Professor  of  Astronomy  in  the  University  of 
Dublin,  and  Royal  Astronomer  of  Ireland.  Communicated  by  Cap- 
tain Beaufort,  R.N.,  F.R.S. 

After  some  introductory  remarks  illustrative  of  the  scope  and  de- 
sign of  this  paper,  the  object  of  which  is  sufficiently  pointed  out  in  its 
title,  the  author  considers,  1st,  the  integration  of  the  equations  of  mo- 
tion of  a  system,  the  characteristic  function  of  such  motion,  and  the 
law  of  varying  action ;  2nd,  the  verification  of  the  foregoing  integrals ; 
3rd,  the  introduction  of  relative  or  polar  co-ordinates,  or  other  marks 
of  position  of  a  system  ;  4th,  the  separation  of  the  relative  motion  of  a 
system  from  the  motion  of  its  centre  of  gravity,  the  characteristic  func- 
tion for  such  relative  motion,  and  the  law  of  its  variation  ;  5th,  the 
systems  of  two  points  in  general,  and  the  characteristic  function  of 
the  motion  of  any  binary  system ;  6th,  the  undisturbed  motion  of  a 
planet  or  comet  about  the  sun,  and  the  dependence  of  the  character- 
istic function  of  elliptic  or  parabolic  motion  on  the  chord  and  the  sum 
of  the  radii ;  7th,  the  systems  of  three  points  in  general,  and  their 
characteristic  functions ;  8th,  a  general  method  of  improving  an  ap- 
proximate expression  for  the  characteristic  function  of  motion  of  a 
system,  in  any  dynamical  problem  ;  9th,  the  application  of  the  fore- 
going method  to  the  case  of  a  ternary  or  multiple  svfttft\x\,'«\>\v^w'^ 
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laws  of  attraction  or  repulsion,  and  with  one  predominant  mass ; 
iOth,  the  rigorous  transition  from  the  theory  of  binary  to  that  of  mtd- 
tiple  systems,  by  means  of  the  disturbing  part  of  the  whole  charac- 
teristic function,  and  approximate  expressions  for  the  perturbations. 

A  paper  was  also  read,  entitled,  '^  Observations  on  the  Motions  .of 
Shingle  Beaches."    By  Henry  R.  Palmer,  Esq.,  F.R.S. 

The  author  states  that  the  object  of  his  inquiries  is  limited  to  the 
collection  of  such  facts  as  may  assist  in  establishing  practical  ruks 
for  controlling  the  motions  of  the  beach,  with  a  view,  on  the  one  hand, 
to  the  preservation  of  clear  channels  where  such  are  wanted,  and  on 
the  other,  to  the  obtaining  accumulations  of  shingles  in  situations 
where  they  may  be  useful.  He  considers  the  actions  of  the  sea  on 
the  loose  pebbles  as  of  three  kinds ;  the  first,  which  he  terms  the  ac- 
cumulative  action^  heaps  up  or  accumulates  the  pebbles  against  the 
shore ;  the  second,  or  the  destructive  action,  disturbs  and  breaks* down 
the  accumulations  previously  made ;  and  the  third,  or  progressive  ac- 
tion, carries  the  pebbles  forwards  in  a  horizontal  direction .  The  causes 
of  these  actions  are  referable  to  two  kinds  of  forces ;  the  one  being  that 
of  the  current,  or  the  motion  of  the  general  body  of  the  water  in  the 
ebbing  and  flowing  of  the  tides ;  and  the  other  that  of  the  waves,  or 
that  undulating  motion  given  to  the  water  by  the  action  of  the  winds 
upon  it. 

He  adduces  many  facts  which  show  that  it  is  not,  as  is  generally 
believed,  the  currents  which  move  the  pebbles  along  the  coast,  the 
real  agent  being  the  force  of  the  waves,  the  direction  of  which  is  de- 
termined principally  by  that  of  the  prevailing  winds,  which,  on  the 
coasts  of  Kent  and  Sussex,  where  the  author's  observations  were 
chiefly  made,  is  from  the  westward.  Eyery  breaker  drives  before  it 
the  loose  materials  which  it  meets,  throwing  them  up  on  the  inclined 
plane  on  which  they  rest,  and  in  a  direction  corresponding  generally 
with  that  of  the  breaker.  In  all  cases,  the  finer  particles  descend  the 
whole  distance  with  the  returning  breaker,  unless  accidentally  de- 
posited in  some  interstice ;  but  the  larger  pebbles  return  only  a  part 
of  the  distance,  this  distance  having  an  inverse  ratio  to  its  magnitude. 
This  process  constitutes  the  accumulative  action.  Under  other  cir- 
cumstances, on  the  contrary,  depending  on  the  quickness  of  succes- 
sion of  the  breakers,  pebbles  of  every  dimension  return  the  whole 
distance  along  which  they  had  been  carried  up,  and  are  also  accom- 
panied in  their  recession  by  other  pebbles,  which  had  been  previously 
deposited ;  and  this  constitutes  the  destructive  action.  This  latter 
action  is  also  promoted  by  a  form  of  coast,  such  as  that  produced  by 
rocks,  tending  to  confine  the  returning  waves  in  particular  chan- 
nels, whereby,  being  collected  into  streams  instead  of  being  broken 
and  dispersed,  they  acquire,  on  the  recoil,  sufficient  force  to  carry 
down  the  pebbles,  and  deposit  them  below  the  general  surface.  The 
author  gives  examples  of  these  effects,  from  what  he  has  observed  in 
the  neighbourhood  of  the  harbours  of  Folkstone,  Dover  and  Sand- 
gate,  and  along  the  coast  as  far  as  the  bay  called  Sandwich  Fiats  -, 
accompanied  by  illustrative  drawings. 
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On  these  principles,  the  author  thinks  it  will  readily  appear  why 
the  various  attempts  hitherto  made  to  divert  the  motion  of  the  shin- 
gles to  a  distance  fi^m  the  general  line  of  the  shore,  both  at  DoVet 
and  at  Follcstone,  have  invariably  failed;  and  he  recommends,  for 
the  prevention  of  the  evil  of  accumulation,  the  adoption  of  a  more 
general  system  of  management  along  the  coast,  in  preference  to  the 
resorting  to  particular  devices  adapted  exclusively  to  each  particular 
case. 

The  reading  of  a  paper,  entitled,  "  On  some  Elementary  Laws  of 
Electricity."    By  W.  Snow  Harris,  Esq.,  F.R.S. — was  commenced. 


April  17,  1834. 

FRANCIS  BAILY,  Esq.,  Vice-President,  in  the  Chair. 

The  reading  of  Mr.  Harris's  paper  was  resumed  in  continuation. 


April  24,  1834. 
DAVIES  GILBERT,  Esq.,  D.C.L.,  Vice-President,  in  the  Chair. 

The  reading  of  Mr.  Harris's  paper  was  concluded. 

For  the  purpose  of  determining  several  questions  relative  to  the 
forces  exerted  by  bodies  in  different  states  of  electricity,  the  author 
contrived  an  electroscope  of  peculiar  construction,  and  also  an  elec- 
trometer, both  of  which  he  minutely  describes  3  and  in  order  to  ob- 
tain a  unit  of  measure,  in  estimating  the  quantity  of  electrical  accumu- 
lation, instead  of  transmitting  the  electricity  evolved  by  the  machine 
immediately  from  its  conductor  to  the  battery  to  be  charged,  he  inter- 
poses between  them  a  coated  jar,  furnished  with  a  discharging  elec- 
trometer, so  that  the  quantity  of  charges  that  have  passed  through  it 
may  be  estimated  by  the  number  of  explosions  occurring  in  the  pro- 
cess of  accumulation.  By  increasing  or  diminishing  the  distance  be- 
tween the  discharging  balls,  the  value  of  the  unit  may  at  pleasure  be; 
rendered  great  or  small. 

A  senes  of  experiments  is  described,  showing  that  when  a  given 
quantity  of  electricity  is  divided  among  any  number  of  perfectly  simi- 
lar conductors,  the  attractive  force,  as  measured  by  the  electrometer, 
19  inversely  as  the  square  of  that  number;  and  if  different  quantities 
of.  electricity  be  communicated  to  the  same  conductor,  their  attractive 
yforci^s  are  directly  as  the  squares  of  those  quantities. 
,    tfhe  a^thor  observes  that  the  electrical  force  exerted  by  one  body 
j/qo  ^fiothieir  is  always  diminished  by  the  vicinity  of  a  neutral  body  3 
^im,  effect  .which  is  analogous  to  the  operation  of  screens  in  diminish- 
ing the  force  of  a  revolving  magnet  on  metallic  disks,  as  noticed  by 
him  in  u  former  paper,  published  in  the  Philosophical  Transactions. 
It  is^ipe^urs,  thus,  that  there  is,  in  all  these  cases,  a  portion  of  elec- 
tricity, which  is  masked,  and  not  appreciably  bv  the  electrometer, 
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The  author  proposes  to  4»(iog}iish^  the  tenne  Ufuion  ««d  int^^tv^gm 
applied  to  electricity  3  expressing  by  the  first,  the  iifitoul  el^tic  toiice 
of  a  given  quantity*  accumulated  in  a  given  space  *,  and  by  the.se^opf)^ 
the  action  of  that  part  which  is  in  a  state  of  freedom^  and  which  is  in- 
dicated by  its  efifects  on  the  electrometer. 

Experiments  are  next  related^  which  were  made  for  the  purpose  of 
showing  the  incorrectness  of  the  explanation  of  the  above  fact  pro- 
posed by  Mr.  Singer,  namely,  that  it  depends  on  the  electrical  actipn 
of  the  atmosphere.  In  the  transmission  of  electricity  between  con- 
ductors placed  at  a  distance,  the  quantity  required,  to  prodace  a  dis- 
charge is  directly  as  the  distance;  and  conversely^  the  distance  ,10; di- 
rectly as  the  quantity.  This  distance  will,  therefore,  be  a  measjuri^  of 
the  tension  3  whereas  the  attractive  force,  as  indicated,  by  the  el^i;^ 
Urometer,  is  a  measure  of  intensity  only*  Aoot^r  conclusion  deduced 
/rom  this  train  of  reasoning  is,  that  the  resistance.of  the  alop^ospl^e 
to  the  passage  of  electricity  is  not  really  greater  through  /^f^y  W^ 
.discharging distance  than  through  another,  and. is  in.no ^caseigFeajt^r 
than  the  existing  atmospheric  pressure ;  ;aiid  it  was  found:  by  d^rjeqt 
experiment,  that  the  distance  through  which  a  given  accumulatioa  of 
electricity  could  be  discharged,  is  inversely  as  the  density  of  ,.th^  in? 
terposed  air.  When  this  air  preserved  its  density  uxKiltered,  the  elar 
vation  of  its  temperature  produced  no  difference  in  i  ts- power  .ofcoi^ 
trolling  the  escape  of  electricity ;  hence  it  is  concluded  that  ji^ated 
air  is  no  otherwise  a  conductor  of  electricity,  than  in  as  much  as  it 
has  thereby  become  rarefied ;  but  heat  applied  to  solid  conductors 
was  found  to  diminish  their  conducting  powers. 

The  electrical  capacities  of  conducting  bodies  of  dififerent  sbape» 
was  the  subject  of  inquiry.  In  plates  having  the  form  of.  parallelo- 
grams, the  relative  capacities,  when  the  areas  are  constant,  are  in- 
versely as  the  sum  of  the  length  and  breadth  -,  and  when  this  latter 
sum  is  constant,  the  capacity  is  inversely  as  the  area.  The  capacity 
of  a  plane  circle  differs  but  little  from  that  of  a  square  having  the 
same  area ;  nor  does  it  make  any  difierence  if  the  plates  be  turned 
into  cylinders,  or  prisms  with  any  number  of  sides  5  and  the  capacity 
of  a  sphere  or  cylinder  is  the  same  as  that  of  a  plane  equal  to  it  in 
superficial  extent. 

The  author  proceeds  to  investigate  some  laws  relating  to  the  actipn 
of  electricity,  when  resulting  from  induction  ;  and  particularly  tbit 
of  the  relation  between  electrical  attraction  and  distance  3  adducing 
experiments  in  confirmation  of  the  former  being  in  the  inverse  dupli- 
cate ratio  of  the  latter.  The  attraction  actually  exhibited  between 
two  equal  spheres,  he  considers  as  composed  of  a  system  of  parallel 
forces,  operating  in  right  lines  between  the  homologous  points  of  the 
opposed  hemisphere.  The  author  concludes  by  various  obsei:«atiQns 
on  the  transmission  of  electricity  to  bodies  in  vacuo,  frona  which  he 
infers  the  fallacy  of  all  explanations  of  the  phenomena  of.  electrical 
repulsion,  founded  on  the  supposed  action  of  the  atmosphiere. 

The  reading  of  a  p^r,  entitled,  ''On.  the  Gener^ipnof  the  Mar- 
supial Animals  3  with  a  Description  of  the  impregnated  Uterus  ofthe 


Kangaroo.'*  By  Richard  Owen,  Esq:,  Member  and  Assistant  ClOnse^ 
rator  of  the  Mufteum  of  the  Royal  College  of  Surgeons,  Londofft. 
Communicated  by  Sir  Anthony  Carlisle,  F.R.S.— was  commenced. 


May  1,  1834. 
BENJAMIN  COLLINS  BRODlE,Esq.,Vice.President,  in  the  Chair. 

Mr.  Owen*s  paper  was  resumed,  and  concluded. 

.  ITie  author  gives  a  history  of  the  opinions  which  have  been  ad- 
vanced relative  to  the  generative  organs  and  functions  of  the  MarsU" 
piata,  an  extensive  order  of  quadrupeds,  including  animals  nourished 
by  every  variety  of  food,  and  exercising  very  different  powers  of 
progression,  yet  exhibiting  a  remarkable  uniformity  in  their  mode  of 
reproduction.  In  all  the  genera  included  in  this  family,  the  uterus 
is  double ;  in  most  of  them  the  vagina  is  also  double ;  and  there  is 
always  a  single  cloacal  outlet  for  the  excrementitious  substances^  and 
the  products  of  generation.  There  is  a  corresponding  uniformity  in 
the  male  organs,  which  are  bifurcated  at  the  extremity,  and  have  a 
double  groove  for  the  transmission  of  the  semen ;  and  the  male  has 
not  only  marsupial  bones,  similar  to  those  of  the  female,  but  also  a 
muscle,  similar  to  that  which  surrounds  and  compresses  the  mammary 
■gland  in  the  female,  winding  round  these  bones  like  pulleys,  and  act- 
ing as  cremasters  for  the  retraction  and  compression  of  the  testes. 

A  minute  description  is  then  g^ven  of  the  results  of  the  dissection 
of  the  impregnated  uterus  of  a  kangaroo,  which  was  obtained  by  Mr. 
George  Bennett,  during  a  short  residence  in  New  South  Wales,  and 
which,  together  with  the  impregnated  uteri  of  the  Ornithorhynchus 
and  other  valuable  specimens,  were  sent  to  the  Museum  of  the  Royal 
College  of  Surgeons.  The  membrane  corresponding  to  the  chorion,  or 
external  envelope  of  the  foetus,  was  found  not  to  have  a  vascular  struc- 
ture, and  not  to  adhere  in  any  part  to  the  surface  of  the  uterus; 
iieither  was  there  any  appearance  of  a  placental  or  of  a  villous  struc- 
ture. It  adhered  internally  to  a  vascular  membrane,  into  which  the 
umbilical  stem  of  the  foetus  suddenly  expanded,  and  which  terminated 
in  a  well-defined  ridge,  formed  by  the  tnmk  of  a  terminal  blood-vessel. 
The  three  omphalo-mesenteric,  or  vitulline  vessels,  were  traced,  from 
the  nmbilical  cord  into  the  abdomen,  where  they  terminated  in  the 
usual  manner;  namely,  the  veins  in  the  vena  portae,  and  the  artery 
in  the  aorta.  Hence  it  was  apparent  that  the  membrane  on  which 
they  ramified,  corresponded  to  the  vascular  layer  of  the  germinal  mem- 
lirane,  which,  in  oviparous  animals,  spreads  over  the  yelk,  or  to  the 
umbilical  vessel  of  the  embryos  of  ordinary  mammalia.  The  ventri- 
cles of  the  heart  were  completely  joined  together,  and  bore  the  same 
proportions  to  each  other  as  in  the  adult ;  a  perfection  of  structure 
which  is  not  observed  in  the  embryos  of  ordinary  mammalia  at  a  cor- 
responding period  of  developement.  The  lungs  were  equal  in  size  to 
the  heart,  and  were  of^  a  spongy  texture," and  full  of  red  blood)  their 
precocious  devblopemeht,  compared  with  that  of  the  abdominal  or  di- 
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gestive  organs^  being  evidently  a  provision  for  their  early  or  prema* 
tare  exercise. 

From  the  close  resemblance  in  the  structures  of  the  ovary  and  FaU 
lopian  tubes  of  the  kanguroo  with  those  of  ordinary  mammalia,  and 
from  the  circumstance  of  the  young  being  nourished,  after  birth^  by  a 
secretion  from  mammary  glands,  the  author  concludes  that  the  ova* 
lum  in  the  former  animal  quits  the  ovisac  in  a  condition  correspond* 
ing  to  that  in  the  latter  class,  and  increases  in  a  similar  manner  as  it 
descends  to  the  uterus.  But  as  there  is  no  formation  of  a  placenta, 
it  remains  to  be  determined  how  the  aeration  of  the  (betal  blood  is 
effected :  this,  however,  probably  takes  place  through  the  chorion^ 
although  this  membrane  is  not  vascular,  to  an  extent  sufficient  for  the 
purposes  of  the  vital  functions  of  a  foetus  so  imperfect,  and  whose 
uterine  existence  is  of  such  short  duration,  as  they  are  in  this  animal. 
Reasons  are  given,  which  render  it  probable  that  in  the  Marsupiata  an 
allantois  ana  umbilical  arteries  are  developed  at  a  later  period  of 
gestation,  corresponding  in  this  respect  to  the  foetal  condition  of-  the 
Batrachian  reptiles,  and  corroborating  the  views  entertained  by  the 
author,  that  the  former  family  are  essentially  ovo-viviparons.  . 

The  author  next  proceeds  to  investigate  the  structure  and  condition 
of  the  mammary  foetus  in  the  Marsupiata,  or  that  stage  of  its  exist- 
ence when  it  is  retained  in  the  marsupial  pouch,  and  derives  its  suste- 
nance from  the  imbibition  of  milk  from  the  mammary  glands.  He 
relates  the  observations  which  he  has  lately  made  on  the  foetus  of  a 
kanguroo  in  the  Menagerie  of  the  Zoological  Society.  He  ascertained 
that  the  period  of  uterine  gestation  in  the  animal  is  thirty- nine  days, 
and  examined  the  foetus  a  few  hours  after  it  had  fixed  itself  to  the 
nipple  in  the  abdominal  pouch,  and  when  it  was  not  much  above  an 
inch  in  length,  and  resembled  an  earth-worm,  both  in  the  colour  and 
the  semi-transparency  of  its  integument.  Four  days  afterwards,  he 
detached  it  from  the  nipple,  and  observed  that  although  it  moved  its 
limbs  freely,  it  was  unable  to  regain  its  former  situation.  The  pa- 
rent endeavoured  to  replace  it  by  introducing  its  head  into  the  pouch, 
which  it  held  open  with  its  fore  paws ;  but  these  efforts  were  in- 
effectual, and  the  next  day  the  foetus  had  disappeared,  having,  pro- 
bably, been  destroyed  by  the  mother. 

The  last  section  of  the  paper  is  occupied  by  an  inquiry  into  the 
structure  and  analogies  of  the  female  generative  organs  of  the  Mar- 
supiata. These  are  traced  throughout  the  successive  orders  of  mam- 
malia, to  their  connexions  with  various  tribes  of  birds  and  reptiles, 
and  is  concluded  by  a  disquisition  on  the  final  purposes  of  marsupial 
generation,  and  its  relations  to  the  other  modes  by  which  the  con- 
tinuance of  the  race  is  accomplished,  in  the  more  elevated  orders  of 
animals,  and  which  appear  to  have  reference  to  the  greater  expansion 
and  perfection  of  the  brain,  and  the  greater  developement  of  the  in- 
tellectual faculties. 

A  paper  was  then  read,  entitled,  ''On  a  new  Law  of  Combustion.*' 
By  Charles  J.  B.  Williams^  M.D.  Communicated  by  W.  G.  Matdh, 
M.a,F.R.S. 
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The  principal  object  of  this  paper  is  to  prove  that  most  combustible 
bodies  undergo  a  kind  of  combustion,  attended  with  light  and  heat, 
at  a  temperature  considerably  below  that  usually  assigned  as  their 
point  of  ignition.  This  fact  has  been  already  noticed  with  regard  to 
phosphorus  and  sulphur ;  and  the  pale  blue  flame  produced  in  the 
vapour  of  ether  by  a  hot  palladium  or  platina  wire,  before  the  wire 
itself  becomes  vividly  ignited,  is  another  instance  of  the  same  general 
law,  which  the  author  finds  applicable  to  all  compound,  and  a  few  of 
the  simple  inflammable  bodies.  Of  these  he  gives  a  variety  of  exam- 
ples among  oleaginous,  resinous,  and  carbonaceous  products,  both 
animal  and  vegetable,  which,  when  thrown  on  a  hot  iron,  exhibit  a 
pale  and  faintly  luminous  flame.  Those  on  the  other  hand  which  are 
very  volatile,  such  as  camphor,  the  essential  oils,  ether  and  alcohol, 
rise  in  vapour  before  they  reach  the  temperature  necessary  for  their 
combustion  ;  but  they  may  be  made  to  exhibit  the  same  phenomena, 
by  directing  their  vapour  against  a  body  heated  below  red n ess  <  The 
contact  of  pure  oxygen  gas  immediately  heightens  the  intensity  of 
the  light  and  heat  evolved  on  these  occasions,  and  excites  them  into 
ft  more  decided  and  vivid  combustion. 

The  author  next  adverts  to  the  nature  of  the  products  of  this  low 
form  of  combustion,  which,  in  organic  substances,  appear  to  him  to 
form  an  intermediate  link  between  those  of  open  combustion,  and 
those  of  fermentation  and  putrefaction.  He  considers  the  phenomena 
he  has  described  as  confirming  the  truth  of  a  law  he  formerly  an- 
nounced, namely,  that  ^'  the  evolution  of  heat  during  chemical  change 
is,  cateris  paribus,  proportionate  to  the  degree  of  change  from  iso« 
lation,  or  weak  combination,  towards  firm  and  simple  union."  He 
thinks  they  will  afiford  an  explanation  of  many  cases  of  spontaneous 
combustion,  which  have  hitherto  been  involved  in  mystery  -,  such  as 
that  of  porous  combustible  matters,  as  oily  cotton,  tow,  or  wool,  when 
accumulated  in  considerable  quantities,  in  places  protected  from  cool- 
ing, or  where  air  has  limited  access ;  and  also  of  heaps  of  coal  or 
charcoal,  of  pyrophori  and  pyrites  -,  and  the  same  principles  may  per- 
haps also  account  for  the  phenomena  of  the  spontaneous  combustion 
of  the  human  body  which  are  on  record. 


May  8th,  1834. 
FRANCIS  BAILY,  Esq.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled,  "On  the  Connexion  between  Re- 
fracted and  Diffracted  Light."  By  Paul  Cooper,  Esq.  Communi- 
cated by  J.  G.  Children,  Esq.,  Sec.  R.S. 

The  purport  of  the  present  paper,  as  stated  by  the  author,  is  to  con- 
nect the  phenomena  of  the  dispersion  of  light  arising  from  refraction, 
with  that  consequent  upon  diffraction,  by  showing,  1st,  ''that  white 
refracted  light  is  formed  by  the  superposition  of  fringes  of  colours,  or 
rays  of  light  uniformly  refracted,  which  compensate  each  other  in  suc- 
cession ;  2nd,  that  diffracted  white  light  is  formed  by  the  superpo- 
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tition  of  fringes  which  ar^  not  uniformly  refracted,  but  which  recede 
from  it  so  gradually,  as  not  to  prevent  the  same  mutual  compensation, 
although  it  is  distinguished  by  other  appearances ;  and  3rcl,  that  the 
purity  of  the  colour  of  the  light,  in  both  cases,  depends  upon  its  con- 
tinuity, any  y^tj^rtilplioQ  of  whichi  ajthgligh  S^d  diffe^eiitji^ortions  into 
which  it  may  be  separated  are  wTute  at  the  moment  the  division  takes 
place,  produces  colours  in  its  further  progress,  because  each  portion 
Cflffries^with  it  the  difference  of  direction  required  for  their  develope- 
menc.** 

A  paper  was  also  read,  entitled,  "  Observations  on  the  Reciprocal 
Influence  which  Magnetic  Needles  exercise  over  each  other>  when 
placed  at  a  given  distance  within  their  respective  Spheres  of  Action, 
at  different  positions  on  the  Earth  -,  with  Tables  of  numerical  Re- 
sults obtained  at  separate  Stations.  Also  a  method  of  discovering 
where  certain  local  influences  are  acting  on  the  Needle,  from  which 
may  be  obtained  a  proportional  correction  to  be  applied  to  Magnetic 
Observations  in  general/'  By  Edward  J.  Johnson,  Esq.,  Commander 
R.N.   Communicated  by  Francis  Beaufort,  Esq.,  Capt.R.N.,  F.R.S. 

The  author,  considering  it  probable  that  two  or  more  magnetic 
needles  freely  suspended  at  a  certain  distance  in  given  positions 
with  respect  to  each  other,  would  develope  certain  proportionate  de- 
flections determined  by  their  position  on  the  earth,  made  a  set  of  ex. 
periments,  with  a  few  common  compass  needles,  at  Yarmouth,  Lon- 
don, and  Clifton,  which  so  far  confirmed  the  truth  of  his  conjecture, 
as  to  induce  him  to  fix  on  stations  at  a  greater  distance  from  one  an- 
other, and  to  multiply  his  observations ;  ascertaining,  from  time  to 
time,  that  the  magnetic  powers  of  his  apparatus  had  undergone  no 
material  change.  The  results  of  these  observations  are  given  in  a 
tabular  form. 

The  author  conceives  that  comparative  observations  of  the  amount 
of  deflection  produced  by  one  magnet  on  another,  placed  in  various 
situations,  relative  to  the  meridian,  on  an  horizontal  plane,  will  aflbrd 
the  means  of  determining  the  peculiar  local  influences  of  the  particu- 
lar situation  in  which  the  experiment  is  made,  as  distinguished  from 
the  general  magnetic  influence ;  because  the  former  will  act  unequally 
on  each  magnet,  while  the  latter  acts  equally  on  all. 


N.B.  A  mistake  occurs  m  the  dates  of  the  Meetings  at  pages  36S  and  371  of  the  Pro« 
ceeding^s,  (in  No.  15,)  1S33  l)eing  printed  instead  of  18^4. 
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May  15,  1834. 
MARK  ISAMBARD  BRUNEL,  Esq.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled,  ^'  Of  the  Functions  of  some  parts  of  the 
Brain ;  and  of  the  relations  between  the  Brain  and  Nerves  of  Motion 
and  Sensation."    By  Sir  Charles  Bell,  K.H.,  F.R.S. 

The  author  commences  his  paper  by  an  enumeration  of  some  of  the 
sources  of  difficulty  and  of  error  which  have  impeded  the  progress  of 
discovery  in  the  physiology  of  the  brain ;  the  first  impediment  to 
which,  he  observes,  *'  is  in  the  nature  of  the  inquiry,  since  extraor- 
dinary and  contradictory  results  must  be  expected  from  experiment- 
ing on  an  organ  so  fine  as  that  must  be  which  ministers  to  sensibility 
and  motion,  and  which  is  subject  to  change  on  every  impression  con- 
veyed through  the  senses."  Another  cause  of  fallacy  is  the  depend- 
ence of  the  brain  on  the  condition  of  the  circulation  within  it :  but 
the  most  frequent  source  of  error  is  the  obscurity  which  hangs  over 
tbe  whole  subject ;  for  although  the  brain  be  divided  naturally  into 
distinct  masses,  not  one  of  these  grand  divisions  has  yet  been  distin- 
guished by  its  functions ;  and  hence  we  may  account  for  the  failure 
of  all  attempts  to  explain  the  phenomena  which  attend  injury  of  the 
brain.  The  principle,  now  universally  admitted,  that  nerves  have 
distinct  functions,  and  not  a  common  quality,  is  pursued  by  the 
author  in  his  investigation  of  the  structure  of  the  brain,  in  which  he 
follows  the  nerves  into  that  organ,  and  observes  the  tracts  of  nervous 
matter  from  which  they  take  their  origin.  He  concludes  from  his  in-r 
quiries  that  both  sensibility  and  motion  belong  to  the  cerebrum ;  that 
two  columns  descend  from  each  hemisphere ;  that  one  of  these,  the 
anterior,  gives  origin  to  the  anterior  roots  of  the  spinal  nerves,  and 
is  dedicated  to  voluntary  motion  ;  and  that  the  other,  which  from  its 
internal  position  is  less  known,  gives  origin  to  the  posterior  roots  of 
the  spinal  nerves,  and  to  the  sensitive  root  of  the  fifth  nerve,  and 
is  the  column  for  sensation*  He  further  shows  that  the  columns  for 
motion,  which  come  from  different  sides  of  the  cerebrum,  join  and 
decussate  in  the  medulla  oblongata  ^  that  the  columns  of  sensation 
also  join  and  decussate  in  the  medulla  oblongata;  and  lastly,  that 
these  anterior  and  posterior  columns  bear,  in  every  circumstance,  a 
very  close  resemblance  to  one  another,  in  as  much  as  the  sensorial  ex- 
pansions of  both  are  widely  extended  in  the  hemispheres ;  for  they 
pass-  through  slmikur  ,badie»  .towards  the  base  of  the .  brain,  mfi  both 
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c<»acen|r4<te  and  decussate  in  the  same  manner  -,  thus  agreeing  in 
eypry:  ftfipect,  except  in  the  nervous  filaments  to  which  they  give 
ofigin.  Hence  he  explains  the  phenomena  of  the  loss  of  sensibility 
as.  .Wjell'as  tiie  power  of  motion  of  one  side  of  the  body,  consequent 
on. ii\juries  pf-^he  other  side  of  the  brain. 


n- 


Th^  S4M:iety  then  adjourned  over  Whitsun  Week  to  the  29th  of  May. 


:■•  ^-i: 


May  29,  1834. 

JOHN  WILLIAM  LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer, 

in  the  Chair.  > 

A  paper  was  read,  entitled,  "  On  the  Principle  of  Construction  and 
General  Application  of  the  Negative  Achromatic  Lens  to  Telescopes 
and  Eyepieces  of  every  description,**  By  Peter  Barlow,  Esq.,.  F.^l,S. 
'  Xhis  p^per  is  intended  as  a  mgre  full  illustration  of  the  pcinciplea 
on  which  the  negative  achroipatic  lens  is  constructed  and  applied,  than 
has  beeii  given  in  the  extract  from  the  author's  letter  to  Mr.  I)dlIond, 
contained  in  the  paper  of  the  latter,  lately  read  to  the  Society,  on  fds 
ingenious  application  of  that  lens  to  the  micrometer  eyepiece.  The 
author  shows  that  its  advantages  are  not  confined  to  this  instrument, 
but  that  it  is  applicable  to  any  eyepiece  positive  or  negative  Xo  the 
erecting  eyepiece,  and,  indeed,  to  any  telescope  of  fluid  or  glass,  and 
also  to  refractors. 

A  paper  was  also  read,  entitled,  "  Spme  remarks  in  ref>Jy  to^Jpf^ 
Daubeny's  Note  on  the  Air  disengaged  from  the  Sea,  over  the  site  of 
the  recent  Volcano  in  the  Mediterranean."  By  John  Davy,  M.D%, 
F.R.S.  Assistant  Inspector  of  Army  Hospitals. 

Respecting  the  air  in  question,  which  Dr.  Davy  had  found  to  con- 
sist of  about  80  per  cent,  of  azote  and  10  oxygen,  he  had  remarked 
that  two  views  might  be  taken  of  its  origin  ;  the  one,  that  it  was  of 
volcanic  source  j  the  other,  that  it  was  derived,  from  th^. sea  water, 
and.  merely  disengaged  by  the  heat  of  the  volcano.  Dr.  Davy,  reject- 
ing the  former  of  these  views,  had  adopted  the  latter,  for  reasor.s,  the 
validity  of  which  was  controverted  by  Dr.  Daubeny ;  and  the  purpose 
of  the  present  paper  is  to  answer  the  objections  urged  agjainst  them, 
and  to  bring  additional  evidence  in  support  of  his  opinion^ 

A  paper  was  then  read,  entitled,  "On  the  number  of  Primitive 
Colorific  Rays  into  which  White  Light  may  be  separated."    Biy  Paul. 
Cooper,  Esq.  Communicated  by  J.  G.  Children,  Esq.. Sec.  R.S. 

From  a  consideration  of  the  circumstances  in  which  white  light  is 
decomposed  by  the  prism,  in  different  experiments,  and  of  the  various 
appearances  of  the  spectra  which  result,  the  author  is  led  to  the 
opinion  that  the  primary  colours  composing  white  light  are  not 
seven,  as  conceived  by  Newton  ;  nor  four,  as  supposed  by  Wollas- 
ton)  but  only  three:  and  that  these  three  are  not  red,  yellow,  and. 
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blue,  as  imagined  by  Brewster,  but  red,  green,  and  violet  ^  the 
first  and  last  forming  the  termiual  parts  of  the  spectrum,  and  the 
green  occupying  an  intermediate  position  ;  and  the  various  tints 
which  intervene  being  the  result  of  superpositions,  in  varioutt  quau>^' 
tities,  of  these  respective  primary  colours.  He  pursues  the  conse^* 
quences  of  this  hypothesis,  applying  it  to  a  great  variety  of  forms  of 
experiment,  not  only  by  the  direct  observation  of  beams  of  refracted 
light,  but  by  viewing  the  prismatic  spectrum  through  different  media, 
capable  of  absorbing  each  of  the  primitive  colours  in  different  degrees : 
and  he  finds  the  results  to  accord  exactly  with  the  hypothesis  he  pro- 
poses, and  on  which  he  therefore  concludes  that  their  true  explanation 
must  be  founded.  He  conceiv^es  that  the  errors  of  preceding  experi- 
mentalists have  arisen  from  their  neglecting  to  take  into  account  the 
effects  of  diffraction,  which  introduces  considerable  confusion  into  the 
results. 

A  paper  was  also  read,  entitled,  '*  An  Investigation  of  the  Laws 
which  govern  the  Motion  of  Steam -Vessels,  deduced  from  expe- 
riment." By  P.  W.  Barlow,  Esq.  Civil  Engineer.  Communicated 
by  Dr.  Roget,  Sec.  R.S. 

The  author  commences  with  the  description  of  a  paddle-wheel  for 
steam -vessels,  of  a  new  construction,  in  which  the  floats  are  made  to 
enter  and  leave  the  water  nearly  in  a  vertical  position.  He  then  inves- 
tigates several  formulae  adapted  to  the  calculation  of  the  forces  and 
velocities  arising  from  this  form  of  the  apparatus ;  and  gives  an  ac- 
count of  tlie  results  of  various  experiments  made  on  its  efficiency  as 
compared  with  the  common  wheels,  and  with  relation  to  the  con- 
sumption of  fuel.  The  general  results  to  which  he  is  led  are  as  fol- 
low : — 1st.  When  vessels  are  so  laden  as  that  the  wheel  is  but 
slightly  immersed,  little  advantage  is  derived  from  the  vertically  acting 
paddles.  2ndly.  In  cases  of  deep  immersion,  the  latter  has  consi- 
derable advantage  over  the  wheel  of  the  usual  construction,  3rdly.  In. 
the  common  wheel,  while  the  paddle  passes  through  the  lower  portion 
of  the  arc,  that  is  when  its  position  is  vertical,  it  not  only  affords 
less  resistance  to  the  engine,  but  is  less  effective  in  propelling  the 
vessel  than  in  any  part  of  its  revolution.  4thly.  The  paddle  of  the 
wheel,  while  passing  through  the  lower  portion  of  the  arc,  affords 
more  resistance  to  the  engine,  and  is  more  effective  in  propelling  the 
vessel,  than  in  any  part  of  its  revolution  5  a  property  which  is  a  serious 
deduction  from  its  value  5  for,  in  consequence  of  the  total  resistance 
to  all  the  paddles  being  so  much  less  than  in  the  common  wheels 
much  greater  velocity  is  required  to  obtain  the  requisite  pressure, 
and  a  greater  expenditure  of  steam  power  is  incurred.  This  loss  of 
power  is  most  sensible  when  the  wheel  is  slightly  immersed;  but  in 
cases  of  deep  immersion  the  vertical  paddle  has  greatly  the  advantage, 
.^thly.  In  any  wheel,  the  larger  the  paddles  the  less  is  the  loss  of 
force ;  because  the  velocity  of  the  wheel  is  not  required  to  exceed  that 
of  the  vessel  in  so  great  a  degree,  in  order  to  acquire  the  resistance 
necessary  to  propel  the  vessel,  fithly.  With  the  same  boat  and  the 
same  wheel  no  advantage  is  gained  by  reducing  the  paddle  so  as  to 
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bring  put  the  full  power  p(  the  engipe  j  the  effect  produced  being  sim- 
ply thjftt  of  increasinjj;  the  speed  of  the  wheel,  and  hot  tbdt  oif  the  ves- 
sel. 7thly.  An  increase  of  speed  will  be  obtained  by  reducing''  tUe 
diameter  of  the  wheel ;  at  least  within  such  limits  a^  allow  of  the 
floats  remaining  sufficiently  immersed  in  the  water;  arid  provided 'the 
velocity  of  the  engine  does  not  exceed  that  at  which  it  cdn  perform 
its  work  properly.  Sthly.  An  advantage  would  be  gcdned  by  gH3<i^ 
to  the  wheel  a  larger  diameter,  as  far  as  the  immersion  of  the  pad- 
dles oroduced  by  loading  the  vessel  would  not  so  sensibly  affect^  the 
iiogle  of  inclination  of  the  paddle ;  but  this  advantage  cantiot  b^,o|>- 
tained  with  an  engine  of  the  same  length  of  stroke,  oecau^e  in  Qfdcjr 
to  allow  the  engine  to  make  its  full  number  of  strokes,  it  will  theitil:^ 
necessary  to  diminish  the  size  of  the  paddles,  which  is  a  ttit^ch 
greater  evil  than  having  a  wheel  of  smaller  diameter '  with  tafg^i 
paddles.  '  •    J 

'■  The  reading  of  a  paper  was  then  commenced,  erititled,  **  On  the 
Equilibrium  of  a  Mass  of  Homogeneous  Fluid  at  liberty.'^  By  Jam^ 
Ivory,  Esq.,  K.H.,  M.A.,  F.R.S.  '  " 


June  5  f  1834, 
FRANCIS  BAILY,  Esq.,  Vice-President,  in  the  Chair. 


John  Marquess  of  Breadalbane ;  Charles  John  Lord  Teighmoptb  j 
the  Hon.  George  Elliot,  R.N. ;  the  Rev.  Frederick  William  HbpjP, 
M.A. ;  Joseph  Jekyll,  jun.,  Esq.,  M.A. ;  the  Rev.  Robert  Mtrrphy, 
M.A.;  the  Hon.  Sir  George  Rose;  Richard  Twining,  Esq.;  Williftm 
Robert  Whatton,  Esq.;  and  George  Witt,  M.D.,  were  elected  Fel- 
lows of  the  Society. 

Mr.  Ivory's  paper,  entitled,  "  On  the  Equilibrium  of  a  Mass  of 
Homogeneous  Fluid  at  liberty,''  was  resumed  and  concluded. 

The  author  shows  that  Clairaut*s  theory  of  the  equilibrium  of  fluids, 
however  seductive  by  its  conciseness  and  neatness,  and  by  the  skill 
displayed  in  its  analytical  construction,  is  yet  insufficient  tp .  solve 
the  problem  in  all  its  generality.  The  equations  of  the  upper  soHkce 
of  the  fluids  and  of  all  the  level  surfaces  under^ieath  it,  aire, derived, 
in  that  theory,  from  the  single  expression  of  the  hydrostatic  pre^^re, 
and  are  entirely  dependent  on  the  differential  equation  of  the  si;^ce. 
They  require,  therefore,  that  this  latter  equation  be  deteripia«fte^aP|d 
explicitly  given;  and  accordingly  they  are^u^cient  to  solv^.  the 
problem  when  the  forces  are  known  algebraic:^!  expressipp^  o{-i(|l|e 
co-ordinates  of  the  point  of  action ;  but  they  are  not  sijdOfi^ient  w^y|[|n 
the  forces  are  not  explicitly  given,  but  depend^AS  they  do  in  the 
case  of  a  homogeneous  planet,  on  the  assumed  figure  of  U^  fluid*  In 
this  latter  case,  the  solution  of  the  problem  requires,,  fartber,  that  the 
equations  be  brought  to  a  determinate  form  by  eliminating  all  that 
varies  with  the  unknown  figure  of  the  fluid ;  and  the  meanSi  pf  doing 


t[)ls  m^q'pt provided  for  Jn  the  tfi^^j:  ol"  Clairnut,  which  tiicU^'^j 
sUDies  that  tne,  forces  urging  the  iotenOT  purtides  are  derived  ir^^ 
tjw  forceS'at  the  li^per  surface;  merely  by  changing  the  co-ordina^^ 

Sit  tl^e  point  of  action.  Id  the  case  pf  a  homogeneous  planet,'  the 
prcesE^tin^on  the  interior  particles  are  not  deduciblc,  iu  the  manner 
supposed,  from  the  forces  nt  the  surface, 
.  After  showing  that  tlie  eqailibrium  of  a  fluid,  entirely  ^t'liber^, 
wHI  not  be.  disturbed  by  a  pressure  of  the  same  intensity  applied  to 
all  the  par^  of  the  exterior  surface,  the  author  considers  trie  actipo 
pf  the  forces  upon  the  particles  in  the  interior  parts  of  the  body  of  ,^e 
Quid;  and  Hhows  that  although  the  forces  at  the  surface  are  ,uni* 
yersally  deduciblc  from  the  general  expressions  of  the  forces  of  th? 
interior  parts,  yet  the  converse  of  this  proppsition  is  not  univei^tdly 
true,  the  former  not  being  always  deducible  from  the  latter :,aaj^ 
stinction  which  is  not  attended  to  in  Clairaut's  theory.  He  theii  m- 
yest^tes  the  manner  io  which  these  two  classes  of.  forces  are^Qon- 
|iec|:ed  .together  J  establishes  a  general  theorem  on  the  subject :  ^)x^ 
proceeds  to  its  application  to  some  of  the  principal  problems,  reUuUjng 
to  the  equilibrium  of  a  homogeneous  fluid  at  liberty,  and  of  which  the 
particles  attract  one  another  with  forces,  first  in  the  inverse  duplicate 
ratio,  and  secondly  in  the  direct  ratio  of  the  distance,  at  the  same 
time  that  they  are  urged  by  a  centrifugal  force  arising  from  their  re- 
volution round  an  axis,  llie  author  concludes  with  some  remarks  on 
Maclaurin's  demonstration  of  the  equilibrium  of  the  oblate  elliptical 
spheroid ;  and  on  the  method  of  investigation  Allowed  in  the  paper 
put))ished  in  the  Philosof^ical  f  ransactions  for  1 824.  Iri  an  Appenditc 
the  author  subjoins  some  remarks  on  the  manner  in  which  this  suU* 
ject  hu  been  treated  by  M.  Poisson.  / 

The  reading  of  a  paper  was  then  commenced,  entitled.  "  Experi- 
mental Researches  in  Electricity  j"  Eighth  Series."  By  Michael 
Fara%,  Esq.,  D.C-L.,  F.R.S. 


■  -        ■  June  12,  1834. 

'IlkNi^AMlN  COLUNS  BROD]E,E:sq.,Vlce-t*resident,intheCivur. 
"A  paper  was  rend,  entitled,  "On  the  Arcs  of  certani  Parabolic 
■  C*n«!"    -By  HenrjF  Fox  Talbot,  Esq.,  M.P.,  F.R.S. 

The  general  equation  to  parabolic  curves,  (namely,  nH=c";  where 
'^'is'yhe' abscissa  and  b  the  ordinate,)  gives  for  the  arc  of  the  curve  an 
't/ipreistoit  which,  t^cepting  in  a  very  few  tnstances,  is  transcendental. 
'Au^atthbUgH'the  length  of  an  arc,  considered  by  itself,  cannot  be  as- 
HMtied  dgebraicallyj  yet  it  frequently  happens  that  the  sum  oftwobr 
mote  arcs  is  Capable  of  beitig  so  assigned,  and  sometimes  in  a  «ery 
riimjile  mnnner.  The  ftutbbr  hits  found  this  reduction  to  take  j)la6e  in 
tio  Wny  instanced,  as  to  incline  him 'fO  belifeve  that  it  may  be  lihi- 
"vMdly  pDssiblei  pravided  the  CxpiJiicnt  (ft)  of  the  ordinate  lb  *Ke 
equation  to'the 'curv6  is 'a  t'ational  quantity  bf  these  reductions:  he 
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gtveSii'greftl  number  of  e>camp!'es  ;  'but  although  ih^  prtwrrisses  ftt 
that  purpose  are  easv,  the  difficulty  coniiist^  whoMy  iti  findlf.g  ttie 
pToper  method  of  treating  each  individual  case.  TTie  author  hope^  to 
fay  before  the  Society,  oh  a  future  occasion,  an  accouilt  of  the  prin* 

cT()les  on  which  this  branch  of  analysis  is  founded. 

.  ■  *  •  •  ■  ■  .     •  •  ■ 

Mr.  Faraday's  Eighth  Series  of  Experimental  Researches  in  Eleo- 
tricky 'was  resumed  and  read  in  continuation. 

.,;(■:  .      .  ...        .!.■     . 

I  .  •  .  I  .  _  .       ■  . 

June  19, 1834. 
FRANCIS  BAILY,  Esq.,  Vice-President,  in  the  Chair.    : 

The  reading  of  Mr.  Faraday's  Eighth  Series  of  Experimental  Re- 
searches in  Electricity  was  resumed  and  concluded. 

This  series  is  devoted  to  an  investigation  of  the  source,  character 
and  conditions  of  the  electricity  of  the  voltaic  instrument^  and  is  di- 
vided into  five  parts.  In  the  first  part,  simple  voltaic  circles  are  con- 
sidered i  and  at  the  outset,  the  great  question  of '^  whether  the  elec- 
tricity is  due  to  contact  or  chemical  action  ?*'  is  investigated  and  de- 
cided by  apparently  very  conclusive  evidence  in  favour  of  the  latter. 
One  principal  experiment  in  favour  of  this  decision  is  the  following : 
A  plate  of  zinc  and  a  plate  of  platina  were  prepared ;  one  end  of  each 
of  these  was  put  into  a  vessel  containing  a  little  dilute  sulphuric  acid 
or  sulplio- nitric  acid,  and  between  the  other  ends  was  placed  a  piece 
of  bibulous  paper  moistened  in  a  solution  of  iodide  of. potassium :  the 
two  plates  did  not  touch  each  other  anywhere,  but  still  the  action  of 
the  end  at  the  one  extremity  was  able  to  induce  the  electro^chemica. 
decomposition  of  the  iodide  of  potassium  at  the  other*  That  this  de- 
composition was  due  to  the  chemical  action  of  the  acid  was  proved  by 
removing  the  latter  -,  for  then  the  decomposition  ceased.  It  was  also 
farther  proved  by  the  appearance  of  the  iodine  against  the  plalina  -, 
for  it  went  there  in  consequence  of  the  passage  of  a  current  (induced 
by  the  action  of  the  acid)  having  the  opposite  direction  to  that  which 
the  solution  of  iodide  would  have  produced  had  it  been  the  only  ex- 
citing body,  and  metallic  contact  had  been  allowed* 

The  opposition  of  the  chemical  affinities  at  the  two  places  where 
the  acid  and  the  solution  of  the  iodide  are  placed,  is  shown  when  the 
metal  plates  are  allowed  to  touch  each  other  in  the  middle  ;  for  then 
two  opposite  electric  currents  are  produced,  but  that  occasioned  by 
the  acid  is  the  stronger.  This  opposition  is  farther  shown  in  the 
manner  in  which  the  weaker  set  of  affinities  are  overcome  by  the 
stronger  (that  is,  those  of  the  iodide  and  zinc  by  those  of  the  acid  and 
zinc)  -f  and  this  dependence  and  relation  of  the  two  explains  at  once 
the  value  of  metallic  contact  -,  for  if  the  solution  of  iodide  of  potassium 
be  placed  between  platina  and  plalina,  one  of  those  pieces  of  metal 
touching  the  zinc  which  is  immersed  in  the  acid,  then  the  solution  of 
iodide  does  not  tend  to  throw  an  electric  current  into  circulation, 
because  it  exerts  no  chemical  action  in  either  direction  j  and  therefore 
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..,  Xh^,<?liwifiajJ'PC^ons^.'  tb^oppQsite  «ad8  of .^liw  fpetalKc  vs^nger 
Vi\ex^  ^Tl^^Q  vjtjongly  a$socUt(?d  and  related^  thut  m..the  mostpetfoG^ 
form  of  experiment,  ^tion  xannot  occur,  at  either,  end; iWitbout  nlao 
taking  place  at  the  other  extremity  to  an  exactly  equivalent  amount. 
TiitM is > considered  by  the  author  as  the  most  eon viiicihg|)fro6f  that  in 
the  voltaic  pile  thechemtcfld  and  Metric  action  are  Jtbe  same-f^biliC  it^ 
modes  of  exhibition  of  the  same  force,  and  as  they  are  convertible 
into  each  other  in  exactly  definite  proportion^  must  have  one  common 
origin.  » 

By  using  different  fluids  at  the  exciting  place  of  action^  currents 
of  different  intensity  could  be  obtained  :  tW  the  curreht  produced 
by  the  action  of  dilute  sulphuric  acid  on  zinc  and  platina  could  de- 
compose'eiyewhere  solution  of  iodide  of  potassium,  fused  protocKloHde 
of  tin,  or  chloride  of  silver;  but  could  not  decompose  watei',  muriatic 
twid,;fiitric,  or  the  chloride  or  iodide  of  lead.  Making  the  dilute  sul- 
fihorio  acid  stronger,  or  using  larger  plates  of  zinc  and  plAtina,  did 
not  yield  dny  advantage ;  but  immediately  that  the  chemical  actioh 
onithe^zine  was  increased  in  w/en^iiy,  which  could  be  done  by  adding 
ohlyafew- drops  of  nitric  ^id,  then  most  of  the  latter  bodies  could 
be  vtiecom posed  by* a  sifi^gle  pair  of  plates.'  A  scale  of  initidiniieiifi^itl^s 
can'TD-thts  way  b«  obt^ifhied.'  .      .  ■!  .  « ^ 

The  etectricity  evolved  in  the  voltaid  pile  Is  altdfgethet  due  io  that 

chemieal' action  which  takes  place  between  the' metal  most' easily 

«ot€Kl  u^w>n  and  the  element  which  unites  with  rt-j  as,  for  ihstafice, 

between  iiie  zinc  attd  the  oxygen  of- the  watei-,  or  thfe  chlorirt^-tif  the 

-mutikltic  actfdjiOr  the'  sutphuf  of  hydroftulphnrels;  fttil  the  after  actibh 

of'the'acid  iw'conJbinirtg  wiiH  the  onide^'wheh"  Xhslt  h  the  sulwtan^ 

fbrnned^adds  nothingto  the  effect.  The  truthof  this  principle  ^is  de- 

ffoced  it!  the  fimt  place  fwym  the  electricity  evolved  being  tlie  equivb- 

i^nt'of  the  zineo3ridlz€^'5  in  the  second,  fronvthe'duantity  of  decf- 

tricfty  beffig  the  Hame  fcf  the  oxidfetion  of  a  glvew'^uantitv  of  zinc, 

^  whether  the  oxide  formed  is  rGriibved  by  an  'abid'  6\^  an  alkali  ,•  dnd  ft 

•is  supported by-riiatjj'  other  erpeHmentalreastrtisalAd  proofs.    '  ■ 

/  Theview  whidh  the  authoir  tsikes  of  the  kfeniiity'of  ^lectriiear  arid 

chemical  action,  lead^  him  to  admit  that  there  Bt^iito&modes  of  action 

iw  tf?4iichi'the  ttftraetive  power  of  th^  substances  Which  ultimately 

•<»nibirte,*awd' by  combining  give  the  voltaic  pile  activity  "can  be  ^- 

ert^d.''  Thus;  takit)]^ zinc  and  platina  as  the  two  metah  used>  thefh 

th^^li^rf  stibi^arfc^  must  be  an  electrolyte  ;  that  is,  a  bbdy  which  is 

decomposed  when  the  electric  current  passes  it;  which  c^knnot  <*dfiduct 

the  trtirrent  unless' it  is  at  the  same'tTme  decomposed  ^  and  which  cbn- 

'ifirirtS  an^dtefinent  having  such  attraction  for  the  zinc  thait  the  latter 

-carr  take?  ilfroraf  the  element  with -which  it  is  previously  combined. 

Watei*  is  Ifhe  •etectrol}te  generally  present  in  the  voltaic  pile. 

'  Th*n,  with  yei?|iect' to  the  attraction  between  the  zinc  and  the 

oxygen  of  the  '^ater/We  hate  it  inmtr  power  to  cause  it  to  take  {>lace 

at  6nee' when' the 'metal  and  water  are  in  contact;  the  hydrogen  being 

then  A^t  free  j  or  we  dan;  by  using'thfe  precadtions  Wh?eh  the  alithot 
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givesy  cause  thai  no  action  take  plaee>  unleas  a  current  be  ionned  aad 
the  hydrogen  be  transferred  to  a  distance,  whilst  the  farces  circubUe 
in  what  is  called  the  electric  current.  Placing  the  origin  of  the  cuTf 
rent  in  the  chemical  action,  which  yet  could  be  thus  virtually  restrained 
unless  the  circuit  was  completed,  the  author  expected  to  find  a  state 
of  tension  in  the  chemical  or  electrical  forces  Af/bre  metallic  contact 
was  made  or  the  circuit  perfect,  and  was  able  at  last  to  profve  dus  most 
fully  by  obtaining  an  electric  spark  between  two  plates  of  difiierent 
melais  immersed  in  acid  before  they  came  in  contact.  This  fiict^  with 
the  former  one  of  decomposition,  fully  proved  that  contact  was  not 
necessary  to  the  production  of  th^  electricity  in  the  voltaic  pile.    !•  • :  • 

The  second  part  of  this  memoir  contains  an  investigation  of  the  fol- 
lowing important  points :  namely,  whether  electroljrtes  could  resist 
the  action  of  an  electric  current  if  below  a  certain  intensity  j  whether 
the  intensity  at  which  an  electric  current  might  cease  to  act  would  be 
the  same  for  all  bodies  $  and  also  whether  the  electrolytes,  when  thus 
resisting  decomposition,  would  conduct  the  electricity  as  a  metal  or 
charcoal  does,  after  they  ceased  to  conduct  as  electrolytes,  or  would 
act  as  insulators.  It  is  first  proved  with  regard  to  water,  thnt>a  cur-^ 
rent  of  a  certain  intensity  is  necessary  for  its  decomposition,  but  that 
a  current  of  a  lower  intensity  is  conducted  by  it }  and  that  with  such 
feeble  currents,  pure  water  conducts  as  well  as  acidulated  water  or 
saline  solutions.  The  same  condition  of  a  certain  necessary  intensity 
of  current  was  found  to  hold  good  also  with  sulphate  of  soda  in  sdu- 
tion  with  fused  chloride  of  lead  and  other  bodies^  and  is  conaidened 
by  analogy  as  extending  to  all  electrolytes. 

In  the  third  part  of  the  paper,  associated  voltaic  circles,  or  the 
voltaic  battery,  is  examined.  From  the  principles  and  facts  stated  in 
the  preceding  parts,  it  appears  evident  that  the  association  of  many 
pairs  of  plates,  equal  in  size,  nature  and  force,  cannot  by  any  possi- 
bility increase  the  quantity  of  electricity  above  that  which  any  single 
pair  in  the  series  could  produce,  taking  the  quantity  of  zinc  oxidized 
at  any  one  plate  as  the  standard  of  development.  It  is  easy,  by  using 
amalgamated  zinc,  to  construct  a  battery  in  which  no  action  shall 
take  place  on  the  metals,  except  the  extremities  be  in  communication. 
If  a  battery  of  ten  pairs  of  plates  be  thus  communicated,  there  is  of 
course  oxidation  of  each  zinc  plate,  and  a  current  of  electricity  cir- 
culates. If  the  contact  of  the  extremities  be  continued  until  a  cer- 
tain quantity  of  zinc  has  been  dissolved  at  any  one  plate, -it  will  be 
found  that  an  exactly  equal  quantity  has  been  dissolved  at  each  ofthe 
other  plates ;  and  that  a  certain  quantity  of  electricity  has  passed^ 
which  can  be  taken  cognizance  of  by  the  volta-electrometer.  But 
should  nine  of  the  pairs  of  plates  be  removed  and  the  battery  be  re- 
duced to  a  single  pair,  yet  when  the  given  quantity  of  zinc'  had  been 
dissolved  there,  as  much  electricity  would  have  gone  round  the  circuit 
as  with  the  whole  number  of  ten  pairs,  and  during  the  evolution  of 
which  ten  times  the  quantity  of  zinc  had  been  oxidized. 

This  result,  already  proved  by  electro-magnetic  experiments,  is 
shown  to  be  a  necessary  consequence  of  the  construction  of  the  pile 
and  the  manner  in  which  its  forces  act.    The  electricity  evolved  by 
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chtmteBl  action  at  one  pair  of  plates  cannot  pass  b^  another  pair  ex- 
cept an  equal  chemical  action  Cake  place  there;  and  as  the  chemtcy 
and  electrical  action  are  alw&ys  equivalent,  the  equal  chemical  action 
at  the  second  pair  will  do  no  more  than  suffice  to  trannfer  forwards  the 
forces  disturbed  at  the  first  pair^  and  can  add  nothing;  to  their  qoaw- 
tity  :  but  they  can  add  to  their  intenat^,  and  in  fact  the  recurrence 
of  a  second  chemical  action  at  the  second  pair  of  plates  has  exactly 
the  same  effect  as  would  be  produced  by  a  more  intense  chemical  hc- 
iion  at  the  first  pair.  In  this  way  it  is  that  numbers  of  plates  gtire 
energy  to  the  vohaic  pile,  and  enable  its  power  to  penetrate  cUnS 
trolytic  bodies  and  permeate  bad  conductors  in  a  manner  which  could 
not  be  done  by  the  electricity  of  a  few  pairs  of  plates  only. 

The  fourth  part  of  the  paper  relates  to  the  resistance  opposed  to 
the  electric  current  at  the  place  of  decomposition^  and  refers  this  at 
once  to  the  resistance  of  the  chemical  affinity  which  has  to  be  over- 
come. This  of  course  varies  with  the  number  of  places  where  de- 
composition is  effected,  the  strength  of  the  affinity  of  the  elements  of 
the  decomposing  bodyifor  each  other,  and  the  nature  of  the  substance 
against  which  the  decomposition  is  effected^  and  by  which  it  may  very 
frequently  be  assisted.  All  these  are  taken  into  account,  their  ge- 
neral, 'and  occasionally  particidar,  results  shown,  and  their  perfect 
harmony  with  the  pnnciples  previously  advanced  pointed  out. 

In  'the  last  part  of  the  paper  some  general  remarks  on  the  active 
voltaic  battery  are  made,  in  which  the  influence  of  several  distinct 
causes  in  producing  a  rapid  change  and  deterioration  of  action  is 
pointed  out.  Each  of  these  causes  is  considered  separately^  and  the 
effects  they  >produce  are  shown  to  be  necessary  consequences  of  the 
principles  already  laid  down  as  those  of  the  voltaic  batteryr 

The  following  Papers  were  then  read  : 

1.  '^  Observations  on  the  Teredo  navaUs  and  Limnoria  terebrans^  as 
at  present  existing  in  certain,  localities  of  the  British  Islands."  By 
William  Thompson,  Esq.,  Vice-President  of  the  Natural  History 
Society  of  Belfast.  Communicated  by  J.  G.  Children,  Esq.  Sec.  RJS. 
The  opinion  which  has  been  advanced,  that  the  Teredo  navidis  is 
no  longer  to  be  found  on  the  British  coast,  is  shown  by  the  author  to 
be  erroneous  ^  for  numerous  specimens  of  that  destructive  animal, 
collected  from  the  piles  used  in  the  formation  of  the  pier  at  Port- 
patrirk  in  Ayrshire,  were  furnished  to  him  by  Captain  Frayer,  R.N. 
(of  His  Majesty's  Steam-packet  Spitfire).  Some  of  these  specimens 
had  attained  the  length  of  nearly  two  feet  and  a  half,  a  magnitude  at 
least  equal  to,  if  not  exceeding,  the  largest  brought  from  the  Indian 
seas..  After  giving  a  description  of  the  animal,  the  author  enters  into 
an  inquiry  into  the  .agency  it  employs  to  perforate  the  timber  which 
,it  consumes  as  .food,  ^nd  in  which  it  establishes  its  habitation.  He 
ascribes  to  the  a(;tion  of  a  splvent,  applied. by  the  proboscis,  the  smooth 
and  rounded  termination  of  its  cell,  which  is  afterwards  enlarged  by 
tl)e  niechunicfil  action  of, the  primary  valves. 
,  Tbe  author  .then  gives  an  accoun^,of  U^e  natural  history  and  opera- 
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ikmn  of  Btiotiter  iinimiiU  the  Limnoria  terebrans,  of  Leach,  belong- 
ing  to  the  cltiss  ut  Crutttarea,  whose  depredutions  on  timber  are  do 
IcHK  extensive  and  formidable  than  the  Ttredo.  At  PortpAtrick  it  op* 
pears  that  both  tltesie  dnimuis  have  combined  their  forces  in  the  work 
of  destruction,  the  Teredo  consuming  tiie  interior,  and  the  Limnoria 
the  Buperlicial  partK  of  the  wood ;  the  latter  continuing  its  -labours 
until  it  comes  in  contact  with  the  shells  of  the  former,  so  that  the 
whole  mass  is  speedily  deprived  of  cohesion.  It  iK  stated,  on  the  an* 
tfaorities  of  Mr.  Hyndman  and  Mr«  Stephen,  tluit  the  Linmoria  is  aU 
ready  committing  great  ravages  in  the  timber  at  Donaghadee. 

2.  '<  On  the  Nervous  System  of  the  Sphinx  Ugustri  (Linn.)  during 
the  latter  Stsiges  of  its  Pupa  and  its  Imngo  States;  and  on  the  Means 
by  which  its  Development  is  effected."  By  George  Newport,  Esq. 
Communicated  by  P.  M.  Roget,  M.D.,  Sec.  ILS. 

In  a  paper  formerly  read  to  the  Royal  Society^  and  printed  in  the 
Philosophical  Transactions,  the  author  has  given  a  description  of  Uie 
anatomy  ot  tlie  nervous  system  of  the  Sphitix  ligyslri  in  its  larva,  and 
the  earlier  periods  of  its  pupa,  state ;  and  he  has  since  prosecuted  the 
inquiry  then  commenced,  following  the  changes  of  structure  through 
the  remaining  stages,  until  the  insect  has  arrived  at  its  full  develop- 
ment. He  enters  into  minute  details  of  all  these  changes,  which 
vary  considerably  in  the  rapidity  with  which  they  take  place  at  dif- 
ferent periods,  according  as  the  vital  powers  are  called  into  action  by 
external  circumstances,  or  become  exhausted  by  their  efforts  at  effect- 
ing  the  growth  or  modifying  the  form  of  different  parts.  Thus  the 
ganglia  and  nervous  cords  undergo  great  changes  both  in  their  form 
and  situation,  and  also  in  their  number,  during  the  passage  of  the 
insect  from  the  larva  to  the  pupa  state  3  and  after  these  changes  have 
been  carried  to  a  certain  extent,  they  are  suspended  for  several  weeks, 
during  which  the  insect  remains  in  a  state  of  hybernation  3  but  at  the 
expiration  of  this  period  the  changes  again  proceed,  and  are  continued 
uninterruptedly,  till  the  insect  attains  its  ultimate  or  perfect  stage  of 
development.  The  Sphinx  Ugustri  remains  in  the  pupa  state  during 
at  least  forty-two  or  forty-three  weeks ;  thus  affording  ample  oppor- 
tunities of  examining  the  whole  progress  of  the  changes  which  take 
place  in  the  structure  of  different  parts.  The  concentration  of  tlie 
nervous  system,  which  was  commenced  in  the  larva,  proceeds  to  a 
mucn  greater  extent  while  the  insect  is  inclosed  in  the  pupa,  and  is 
continued  for  a  short  time  after  it  has  assumed  the  imago  state.  The 
double  origin  and  connexions  of  the  nerves  distributed  to  the  wings 
are  described^  and  a  conjecture  offered  as  to  the  object  of  this  ar- 
rangement, which  appears  designed  to  establish  a  harmony  of  action 
between  the  wings,  in  those  insects,  especially,  which  are  remarkable 
for  velocity  and  power  of  flight  3  a  different  disposition  being  adopted 
in  those  which  fly  with  less  regularity  or  speed.  The  nerves  of  the 
organs  of  sense,  as  the  antennae,  eyes,  proboscis,  and  apparatus  for 
manducation,  are  traced  and  minutely  described,  and  a  9ompanson 
instituted  between  them  and  the  nerves  which  liave  similar  offices  in 
vertebrated  animals.    The  author  traces  the  origin  and  course  of  the 
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nervfe  cor rCHpoti ding  to  the  pneumtt-gaslric^  w  par  vagum,  sind  shomB 
that  it  is  distributed  chiefly  to  the  organ.s  of  digestion  and  the  respi« 
ratory  passages.-  He  next  describes  the  aniericxr  lateral  cephalk 
ganglia/ which,  from  their  position^  might  be  regarded  as  auxiliary 
brains.  The  situation  and  course  of  another  nervous  tract,  which 
from  its  e>ttensi^  connexions  and  peculiar  mode  of  distribution-  to 
considered  as  corresponding  to  the  sympathetic  system,  are  -alBO 
traced.  Th^  author  notices  a  set  of  nerves  which,  adopting  the  views 
or  Sir  Charles  Bell,  he  considers  as  analogous  to  those  which  the  lat- 
ter has  denominated  the  respiratory  nerves  of  vertebrated  animals  ; 
and  among  a  great  number  of  interesting  observations,  of  which  it  is 
impossible  to  give  any  abridged  account,  one  of  the  most  remarkable 
is  the  discovery  that  the  primary  longitudinal  nervous  cords  of  in- 
sects consist  of  two  tracts,  the  one  situated  over  the  other,  corre- 
sponding to  the  two  columns  of  which  the  spinal  cord  consists  in  ver- 
tebruted  animals  ;  the  one  appropriated  to  sensation,  and  the  other  to 
Toluntary  motion  ;  the  nerves  from  ^ach  of  these  tracts  being  variously 
combined,  according  to  the  purposes  they  are  designed  to  fulfiU  This 
important  distinction,  which  was  first  traced  in  the  nervous  cords 
of  the  Lobster,  was  afterwards  distinctly  observed  by  him  in  the 
Scorpion  and  the  Scolop^dra^  and  lastly,  in  several  species  of  insects, 
us  the  Gryltus  viridissimus,  the  Carabvs,  the  PapiUo  urtiae,  and  the 
Sphinx  Ugtistri,  Numerous  drawings  of -the  parts  described  accom- 
pany the  paper. 

3.  "  Observations  on  the  Torpedo,  with  an  account  of  some  addi- 
tional experiments  on  its  Electricity."  By  John  Davy,  M.D.,  P.R.S.y 
Assistant  Inspector  of  Army  Hospitals. 

The  first  part  of  this  paper  is  occupied  by  an  investigation  of  the 
circumstances  attending  the  foetal  development  of  the  Torpedo.  In 
the  first  stage  of  embryonic  growth  which  the  author  had  an  oppor- 
tunity of  observing,  when  the  embryo  was  about  seven  tenths  of  an 
inch  in  length,  it  had  neither  fins  nor  electrical  organs,  nor  any  ap- 
pearance of  e3res  3  it  exhibited  short  external  branchial  filaments,  not 
yet  carrying  red  blood  ;  and  there  was  a  red  spot  in  the  situation  of 
the  heart,  communicating  by  red  vessels  in  the  umbilical  cord  with  the 
vascular  part  of  the  egg.  There  is  no  membrane  investing  the  foetus, 
as  is  the  case  with  some  species  of  Squali  3  nor  any  fluid  in  the  uterine 
cavity  5  neither  could  the  author  find  any  urea  or  lithic  acid  in  that 
cavity.  By  taking  the  mean  of  many  observations,  it  appeared  that 
the  weight  of  the  tgg,  before  any  appearance  of  the  embryo,  is  1 82  grs., 
and  after  its  appearance,  including  the  weight  of  the  latter,  177  grs.; 
while  the  weight  of  the  mature  fish  is  about  479  grs. ;  showing  an 
augmentation  of  more  than  double.  Thus  it  differs  remarkably,  in  this 
respect,  from  the  foetal  chick,  which  at  its  full  time  weighs  consider- 
ably less  than  the  original  yolk  and  white  from  which  it  is  formed. 
No  communication  can  be  traced  between  the  foetus  of  the  Torpedo 
and  the  parent,  through  the  medium  of  any  vascular  or  cellular  struc- 
ture ;  and  the  stomach  of  the  former  is  always  found  empty.  Hence  the 
only  apparent  source  of  nourishment  is  absorption  from  the  sur&L<ft.% 
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and  the  author  states  his  reasons  for  believing  that  the  branchial  fila* 
ments  are  the  principal  absorbing  organs^  the  materials  they  receive 
being  chiefly  employed  in  the  construction  of  the  electrical  organs^ 
while  those  which  enter  into  the  composition  of  the  body  generally 
are  absorbed  by  the  general  surface  of  the  fcotus.  llie  author  is  led, 
from  his  researches,  to  the  conclusion  that  the  mode  of  reproductigo 
in  the  Torpedo  is  intermediate  between  the  viiriparous  and  the.ovo^ 
viviparous. 

Id  the  second  part  of  the  paper,  the  author  discusses  the  question 
OS  to  the  number  of  species  of  the  genus  Torpedo  existing  in  the  Me* 
diterranean  ;  and  concludes  that  there  are  only  two>  viz.  the  Ochia" 
tella  and  the  Tremola. 

4.  "  Appendix  to  a  former  Paper  on  Human  Osteology/*  By  Walter 
Adam,  M.D.    Communicated  by  Dr.  Prout,  F.R.S. 

This  appendix  contains  linear  representations  of  various  dimen* 
sions  of  the  bones  of  the  human  body,  both  male  and  female,  with  a 
view  to  facilitate  the  comparison  of  the  human  frame  with  that  of 
other  animals,  and  reduce  it  to  definite  laws.  The  autnor  states  that 
many  of  the  rectilinear  dimensions  of  human  bones  appear  to  be  mul- 
tiples of  one  unit,  namely,  the  breadth  of  the  cranium  directly  over 
the  external  passage  of  the  ear ;  a  dimension  which  he  has  found  tp 
be  the  most  invanable  in  the  body.  No  division  of  that  dimension 
was  found  by  him  to  measure  the  other  dimensions  so  accurately  ap 
that  by  seven,  or  its  multiples.  Of  such  seventh  parts  there  appear  to 
be  twelve  in  the  longitudinal  extent  of  the  back,  and  ninety-six  in  the 
height  of  the  whole  body. 

5.  «  On  the  Repulsive  Power  of  Heat"  By  the  Rev.  Baden  Powell, 
M.A.,  F.R.S.,  Savilian  Professor  of  Geometry  in  the  University  of 
Oxford. 

The  expansion  of  bodies  by  heat  appearing  to  imply  a  mutual  re- 
pulsion of  their  particles,  it  becomes  a  question  whether  such  repul- 
sive power  may  not  be  excited  by  it  between  particles  or  masses  of 
matter,  at  sensible  as  well  as  insensible  distances.  After  noticing; the 
partial  investigations  of  this  question  by  Libri,  Fresnel,  Saigey,  an^J 
rrofessor  Forbes,  the  author  describes  the  methods  he  has  employed 
with  a  view  to  its  solution,  and  which  consisted  in  applying  hea;t  to 
two  lenses  of  glass,  pressed  together  so  as  to  exhibit  the  colours  of 
thin  plates ;  the  variation  of  the  tints  furnishing  exact  indications  of 
the  most  minute  changes  of  distance  between  the  surfaces,  by  what- 
ever causes  they  may  be  produced.  The  conclusion  he  deduces  from 
his  experiments,  conducted  on  this  plan,  is  that  the  separation  of  the 
surfaces  is  of  a  different  character,  and  is  ^eater  than  can  be  accounted 
for  by  the  mere  change  of  figure  produced  by  the  heat^andis  there£bre 
in  part  to  be  ascribed  to  a  real  repulsive  action  between  the  surfaces  <)f 
the  e;lasses  derived  from  the  power  of  heat,  tie  also  found,  on  trying 
similar  experiments  with  glass  in  contact  with  a  metallic  surface,  that 
the  results  were  considerably  influenced  by  the  radiating  power  of  the 
latter ;  the  effect  being  increased  when  this  power  was  greater,  and 
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al^o  by  all  other  causes  tending  to  the  more  rapid  comn^^nicatipn  of 
heat.  This  is  still  more  apparent  when  the  coloured  ri'ng$  are  formed 
in  a  thin  plate  of  water  interposed  between  the  lense.V  and  where  tlie 
effects  are  independent  of  radiation.  .  '  ' 

6.  "  Analysis  of  the  Moira  Brine  Spring  near  Ashby-de-la-Zouch, 
Leicestershire^  with  Researches  on  the  Extraction  of  Bromine."  By 
Andrew  Ure,  M.D.,  F.R.S. 

The  water  derived  from  the  spring  in  question  is  raised  by  tneans 
of  a  pump  from  the  coal  mines  in  the  neighbourhood  of  Ashby-de-la- 
Zouch,  is  much  used  as  medicinal  baths^  and  is  also  administered 
internally,  principally  as  a  remedy  for  bronchocele  and  scrofulous 
tumors.  The  result  of  the  analysis  made  by  the  author,  is  that  it 
contains  per  gallon,  grs. 

Bromide  of  sodium  and  magnesium 8' 

Chloride  of  calcium   85 1  -2 

magnesium 16* 

— . sodium    376()'5 

Protoxide  of  iron,  a  trace 

Solid  contents 457o'7 

After  removing  from  the  water  the  deliquescent  chlorides  of  lime 
and  magnesia  by  the  addition  of  carbonate  of  soda^  he  transmits 
through  the  mother  liquor^  consisting  of  chloride  and  bromide  of 
sodium^  a  current  of  chlorine  gas,  till  it  communicates  the  maximum 
golden  tint,  and  then  addx  sulphuric  aether^  which,  by  agitation^  car- 
ries with  it  to  the  surface  the  bromine  and  chlorine,  constituting  a 
reddish  yellow  stratum.  The  proportion  in  which  these  two  elements 
exist  in  the  evaporated  solution  may  be  ascertained  with  the  greatest 
nicety  by  the  addition  of  a  solution  of  nitrate  of  silver ;  the  method  of 
calculation  for  this  purpose  being  detailed  by  the  author. 

7.  "  On  the  Nature  and  Origin  of  the  Aurora  Borealis."  By  the 
Rev.  George  Fisher,  M.A.,  F.R.S. 

The  author  deduces  from  his  own  observations  made  during  a  re- 
sidence of  two  winters  in  high  northern  latitudes,  taken  in  con- 
junction with  the  concurring  testimony  of  various  navigators  and  trar- 
vellers,  the  general  fact  that  the  Aurora  Borealis  is  developed  chiefly 
at  the  edge  of  the  Frozen  Sea,  or  wherever  there  is  a  vast  accumu- 
lation of  ice  5  and  he  conceives  that  it  is  produced  in  situations  where 
the  yapQurs  of  a  humid  atmosphere  are  undergoing  rapid  congelation. 
Under  these  circumstances,  when  viewed  from  a  distance,  it  is  seen 
fringing  the  upper  border  of  the  dark  clouds,  termed  the  **  sea  blink," 
.which  collect  over  these  places ;  and  it  generally  forms  an  arch  a 
few  degrees  above  the  horizon,  shooting  out  vertical  columns  of  pale 
yellow  light.  He  concludes  that  the  Aurora  Borealis  Is  an  electrical 
phenomenon,  arising  from  the  positive  electricity  of  the  atmosphere, 
developed  by  the  rapid  condensation  of  the  vapour  in  the  act  of 
freezing,  and  the  induced  negative  electricity  of  the  surrounding 
portions  of  the  atmosphere  j  and  that  it  is  the  immediate  consequence 
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or  tbe  rntoration  of  the  ekctrical  eqailibrium  by  the  interredtion'ot* 
the  frozen  particles*  which  being  icaperiect  conductors,  become  lumi- 
nous while  transmittiag  this  electricity.  In  tropical  imd  temperate 
climates  this  phenomenon  does  not  occur,  because  the  electric  equi« 
librium  is  restored  by  means  of  aqueous  vapours,  a  process  which  ' 
often  givta  rise  to  thunder  and  lightning,  but  never  to  the  Aorora 
Borealis  $  the  latter  being  peculiar  to  clear,  cold  and  dry  weather. 

8.  ''  Th^rie  Balistique."    Par  M.  Le  Comte  de  Pr^davaL  Com^ 
municated  by  Dr.  Roget,  Sec.  R.S. 

The  author  inquires  into  the  influence  which  he  conceives  the  fol-'. 
lowing  circumstances  may  have  on  the  path  of  a  projectile  on*  the  ^ 
surface  of  the  earth ;  namely,  first,  the  direction  of  the  line  of  pio-^ 
jection  relatively  to  the  meridian  or  cardinal  points  ^  secondly,  the ' 
latitude  of  the  place  5  and  thirdly,  the  barometric  conditions  of  the 
atmosphere. 

9,  ''  On  the  Atmospheric  Tides  and  Meteorology  of  Dukhan,  in  the  ■ 
East  Indies."     By  Lieut.- Colonel  W.  H.  Sykes,  F.R.S. 

The  author  premises  detailed  descriptions  of  the  various  instm*^ 
ments  used  in  the  meteorological  observations  recorded  in  this  paper, 
and  of  the  methods  employed  in  obtaining  his  resulls;  <^  which  the 
great  features  are  the  barometrical  indications  of  diurnal  and  poc-' 
turnal  atmospheric  tides,  embracing  two  maxima  and  two  minima  iti 
the  twenty-four  hours.    The  follomng  are  the  chief  topics  noticed  't» 
the  paper,  and  the  principal  fiacts  established  by  these  inqinriies:^-' 
namely,  I.  The  removal  of  the  doubts  entertained  by  Humboldt, 
founded  on  the  authority  of  Horsburgh,  of  the  suspension  of  the  ^t^ 
mospheric  tides  during  the  monsoon  in  Western  India  ;  the  existence 
of  the  four  atmospheric  tides  already  mentioned,  and  their  occurrence 
within  the  same  limiting  hours  as  in  America  and  Europe ;  the  greatest- 
mean  diurnal  oscillations  in  Dukhun  taking  place  in  the  coldest 
months,  and  the  smallest  in  the  damp  months ;  whilst  at  Madras, 
the  smallest  oscillations  are  in  the  hottest  months,  and  in  Europe  it 
b  supposed  that  the  smallest  oscillations  are  in  the  coldest  months. 
2.  The    regular   diurnal   and   nocturnal  occurrence  of  the   tides, 
without  a  single  case  of  interversion,  whatever  may  be  the  thermo- 
metric  or  hydrometric  indications,  or  the  state  of  the  weather  ;  storms 
and  hurricanes  only  modifying,  but  not  interrupting  them.    3.  The 
anomalous  fact  of  the  mean  diurnal  oscillations  being  greater  at 
Poona,  at  an  elevation  of  1823  feet,  than  at  the  level  of  the  sea,  in  a 
lower  latitude,  at  Madras.     4.  The  fact  of  the  diurnal  tides,  at  a 
higher  elevation  than  Poona,  being  less,  whilst  the  nocturnal  tides 
are  greater  than  at  Poona ;  and  the  seasons  apparently  hot  affecting' 
the  limiting  hours  of  the  tides.     5.  The  maximum  mean  pressure 
of  the  atmosphere  being  greatest  in  December  and  January ;  then 
gradually  diminishing  until  July  and  August ;  and  subseqnentfy  in- 
creasing to  the  coldest  months.     6.  The  very  trifling  diurnal  and 
annual  oscillations  compared  with  those  of  extra-tropical  cliniates; 
7.  The  annual  range  of  the  thermometer  being  less  in  Dukhna 
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thatiaii  Ettrope»  but  the  diurnal  riinge  imtekT^re&ter ;  ithe  «na:»mkmi-' 
mean  temper&ture  occurring  hi  April  and  Klay^^  and  ghtdUHlly'd^u'' 
cHning  until  JOecember  and  January ;  and  the  observed  mean  Vernpe-i' ' 
rature  of  places '  on  the  continent  of  India  being  much?  higher  tbaW-' 
the  'Calculated   mean  temperature  according  to  'MeTiet^«  formula;''' 
8,  The' mean  annual  dew^pointbeing  higher  at  half-pustnineo'cl6<it'^ 
than  either  at  sunrise  or  at  four  in  the  afternoon  ;  the  deiv-^point' - 
being  highest  during  the  monsoons^  and  lowest  during  the  cold  months, 
and  varying  considerably  within  tery  short  distances  ^  beings  for  ex- 
ample, remarkably  contrasted  in  Bombay  and  Dokhun  ;  andthe  frb'^^' 
quent  occurrence  of  dew  quite  locally  and  under  artomalous  circtim- 
stances.     9.  The  amount  of  rain  in  Dukhun  being  only  20  per  eenti 
of  that  falling  in  Bombay,  90  or  100  miles  to  the  westwaf^:  10.  The 
wind  being  principally  from  the  west  and  east,  and  rarely  from  eh'd  '; 
opposite  <{>uarier&.    1 1 .  The  great  abundance  of  electricity  under  dey*^ 
tain  circumstances.    12.  The  rare  occurrence  of  fogs.    13.  Thej^eat'' 
amount  of  solar  radiation  ;  and  lastly,  the  singular  opacity  of  the 
atmosiriieie during  hot  weather,  giving  rise  occasionally  td  the  mirage. 
A  variety  of  tables  containing  the  recot^  of  meteorological  obser^  ' 
vations»- with  instruments,  accompany  the  paper. 

JO.  ^*  On  the  Ora-of  the  Grnithorkynchus  paradoxus**  By  Richaiti- 
Owen,  Esq.     Commtraicated  by  W.  Clift,  Esq.,  P.R.8. 

The  author,  in  this  paper,  ha»  prosecuted  more  immediately  and -^ 
more  minutely  than  in  his- former. communication,  the- inquiry  into' the 
structure  of  the  ovary  of  the  Ornithorhynchus,  with  a  view  to  determine   ■ 
its  exact  relations  with  that  of  the  normal  Mammalia,  and  of  the  ovi- 
parous Vertebrata*    He  has  obtained  from  this  investigation  the  full  " 
confirmation  of  the  truth  of  the  opinion  he  had  previously  formed,  that 
lactation  might  coexitst  with  a  mode  of  generation  essentially  similar 
to  that  of  the  Viper  and  Salamander ;  and  this  fact  has  been  further  ' 
established  by  the  subsequent  examination  which  he  has  made  of  the 
uterine  fixtus  of  the  Kangaroo. 

Tlie  author  traces  the  regular  gradation  which  obtains  in  diflvrent 
orders  of  Mammalia  in  which  true  viviparous  or  placental  generation 
takes  place,  towards  the  ovo- viviparous  or  oviparous  modes,  in  which 
the  exterior  covering  of  the  ovum  never  becomes  vascular,  and  shows' ' 
that  the  Oroithorhynchus  constitutes  a  connecting  link  in  this  chajtf.  -- 

Drawings  illustrative  of  the  anatomical  descriptions  of  the  parts    ' 
examined  by  the  author  accompany  the  paper. 

1 1«  "  Observations  with  the  Horizontal  and  Dipping  Needles,  made 
duriog  a  Voyage  from  England  to  New  South  Wales*"  By  James 
Dunlop,.£sq.  Communicated  by  Capt.  Beaufort,  RN.,  F.R.S. 

This,  paper  contains  a  very  numerous  and  uninterrupted  series  of    - 
magnetical  observations,  made  m  the  circumstances- stated  in  the  title,  ' 
and  extending  about  180  degrees  in  longitude  and  100  degrees  in    - 
latitude.  The  apparatus^  of  which  a  detailed  description  is  given,  was 
suspended  from  the  roof  of  the  cabin,  and  no  alteration  was  made  in'  '' 
its  nuspension  from  thebeginniog  to. the  end  of  the  voyage* 
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12  "  Experiments  on  Light/*    By  Henry  Fox  Talbot,  Eiiq./M.P., 
F.ILS. 

In  the  first  section  of  this  paper,  an  account  is  given  of  certain  a|^ 
pearances  presented  by  transparent  objects,  and  especially  saline 
crystals,  viewed  through  a  microscope,  when  illuminated  by  polariaeti 
light.  For  this  purpose,  the  first  polarizing  medium,  consisting  of  the 
arrangement  of  single-image  calcareous  spar « invented  by  Mr.Nicbol, 
is  fixed  beneath  the  stage  of  the  microscope  ;  and  tbe  second,  whicb  / 
is  similar  to  it,  is  interposed  between  the  eye-glass  and  the  eye,  and  is 
capable  of  being  turned  on  its  axis,  so  as  either  to  allow  of  the  tnuuir* 
mission  of  the  whole  of  the  light  polarized  by  the  first  medium,  or  to 
intercept  the  whole  of  it,  according  as  its  position  is  similar,  or  at  right 
angles  to  the  former.    In  the  latter  case,  any  substance  which  has  : 
the  property  of  depolarizing  the  light  transmitted  to  it  by  the  first  j 
medium,  will  appear  luminous,  while  the  rest  of  tbe  field  of  view  is 
quite  dark,  and  will  exhibit  the  most  brilliant  colours,  dependent  oo  • 
its  thickness  and  position  3  so  that  if  the  stage  of  the  microscope  be    . 
turned  round,  the  colour  of  each  crystal  is  seen  to  change,  and  gra-    ■ 
dually  to  assume  the  complementary  tint.     Other  variations  in  the 
appearances  are  produced  by  interposing  a  plate  of  mica,  which  gives 
a  general  tint  to  the  whole  field  of  view,  and  modifies  the  colours  of    ■ 
the  objects  viewed  ;  and  also  by  turning  the  polarizing  eye-piece,  so 
that  the  whole  of  the  polarized  light  is  transmitted  5  when  crystals, 
which  would  be  white  if  viewed  by  ordinary  light,  may  be  made  to  as- 
sume various  colours,  and  even  sometimes  to  appear  perfectly  opaque  $ 
a  result  which  does  not  seem  to  be  in  accordance  with  that  which 
theory  would  lead  us  to  expect. 

The  second  section  is  occupied  with  the  development  of  a  prin- 
ciple which  the  author  conceives  is  extensively  applicable  to  the  pur- 
poses of  photometry,  or  the  accurate  measurement  of  the  intensity  of 
light.  It  is  founded  on  the  well-known  experiment  of  the  appearance 
of  a  uniform  grey  tint  presented  by  a  circle,  partly  white  and  partly 
black,  when  made  to  revolve  rapidly ;  the  intensity  of  the  light  being 
regulated  by  the  proportional  spaces  occupied  by  each  colour.  Se- 
veral variations  of  this  experiment  are  described,  with  a  view  to  its 
practical  application  to  the  proposed  object.  The  author  ali!o  suggests 
the  employment  of  methods  founded  on  a  similar  principle  to  the 
measurement  of  quantities  in  various  other  branches  of  physical 
science ;  for  example,  that  of  high  temperatures. 

13.  "  On  the  Mummy  Cloth  of  Egypt;  with  Observations  on  the 
Manufactures  of  the  Ancients."  By  James  Thomson,  Esq.,  FJI.S. 
Communicated  by  Dr.  Roget,  Sec.  R.S. 

By  subjecting  the  threads  of  various  specimens  of  cloth,  enveloping 
Egyptian  mummies,  to  accurate  microscopic  examination,  which  was 
done  at  the  request  of  the  author  by  Mr.  Bauer,  it  was  ascertained 
that  they  were  formed  exclusively  of  the  -fibres  of  linen,  and  not  of 
cotton,  2^  had  been  supposed  3  a  conclusion  which  is  corroborated  by 
other  considerations  stated  by  the  author.  'I1ie  paper  Is  accompanied 
by  drawings,  exhibiting  the  appearances  of  the  threads  both  of  cotton 
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and  of  linen,  when  hig^hly  magnified;  aftd  concludes  with  an  histo- 
rical disquisition  on  the  cloth  manufactures  of  the  ancients,  and  Ihe  ' 
mention  of  experitnents  from  which  it  is  inferred  that  the  prindlfwil 
colouring  materials  employed  in  dyeing  the  yarn  were  indigo  and 
saffron; 

14,  *^' An  Account  of  some  Experiments  to  measure  the  Velocity  of 
Electricity,  and  th*  Duration  of  Electric  Light."  By  Charies  Wheat- 
stone;  Esq.,  Professor  of  Experimental  Philosophy  in  Kingfs  College, 
London.     Communicated  by  Michael  Faraday,  Esq.,  F.R.S. 

The  continuance  for  a  certain  time  of  all  luminous  impressions  on 
the  retina  prevents  our  accurately  perceiving,  by  direct  observation^ 
the  duration  of  the  light  which  occasions  these  impressions,  but  by 
giving  the  luminous  body  a  rapid  motion,  which  produces  the  appear- 
ance of  a  continued  train  of  light  along  the  path  it  has  described,  its 
condition  at  each  moment  niay  be  ascertained,  and  consequently  its 
dumtioD  determined.    The  same  law  of  our  sensationf)  precludes  us 
from  direct  perception  of  the  velocity  with  which  the  luminous  cause  is 
moving,  as  the  whole  of  its  track,  for  a  certain  distance,  appears  to  be 
equally  illuminated ^  but  by  combining  a  rapid  transverse  motion  of 
the  body  from  which  the  light  proceeds,  with  that  which  it  had  before, 
its  path  may  be  lengthened  to  any  assignable  extent,  and  both  its 
direction:  and  its  velocity  will  admit  of  measurement.  The  author  gives 
various  illustrations  of  this  principle,  and  of  his  attempts  to  apply  it 
to  appreciate  the  duration  and  the  velocity  of  the  electric  spark.     His 
first  experiments  were  made  by  revolving  rapidly  the  electric  'appa- 
ratus giving  electric  sparks  5  but  in  every  instance  they  appeared  to 
be  perfectly  instantaneous.  He  next  resorted  to  the  more  convenient 
plan  of  viewing  the  image  of  the  spark  reflected  from  a  plane  mirror, 
which,  by  means  of  a  train  of  wheels,  was  kept  in  rapid  rotation  on  a 
horizontal  axis.  The  number  of  revolutions  performed  by  the  mirror  was 
ascertained,  by  means  of  the  soutid  of  a  siren  connected  with  it,  and  still 
more  successfully  by  that  of  an  arm  striking  against  a  card,  to  be  800 
in  a  siecond.  The  angular  motion  of  the  image  being  twice  as  great  as 
that  of  the  mirror,  it  was  easy  to  compute  the  interval  of  time  occupied 
by  the  light  during  its  appearance  in  two  successive  points  of  its  ap- 
parent path,  when  thus  viewed  j  and  it  was  ascertained  that  the  image 
passed  over  half  a  degree  (an  angle  which,  being  equal  to  about  an 
inch,  seen  at  a  distance  often  feet,  is  easily  detected  by  the  eye,)  in 
the  1,152,000th  part  of  a  second.     The  result  of  these  experiments, 
as  regarded  the  duration  of  the  spark,  was  that  it  did  not  occupy  even 
this  minute  portion  of  timej  but  when  the  electric  discharge  of  a 
battery  was  made  to  pass  through  a  copper  wire  of  half  a  mile  in 
length,  inteiTupted  both  in  the  middle,  and  also  at  its  two  extremities, 
80  as  to  present  three  sparks,  they  each  gave  a  spectrum  considerably 
elongated,  and  indicating  a  duration  of  the  spark  of  the  24,000th  part 
of  a  second.  The  sparks  at  both  extremities  of  the  circuit  were  perfectly 
simultaneous,  both  in  their  period  of  commencement  and  termination  ; 
but  tha:t  which  took  place  in  the  middle  of  the  circuit,  though  of  e(]u:il 
duration  with  the  former,  occurred  later,  by  at  least  the  millionth  ^att 
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of  a  second,  indicating  a  yelocity  of  transmission  from  the  former  point 
to  the  latter  of  nearly  288,000  miles  in  a  second;  a  velocity  which 
exceeds  that  of  light  itself. 

The  following  letter  was  read  from  the  Chair. 

"  British  Museum,  June  19tb,  1834. 

<*  Mt  Dear  Sir, — His  Royal  Highness  the  President  requests 
that,  when  you  adjourn  the  meeting  this  evening  to  the  20th  of  No- 
vember, you  will  have  the  goodness  to  express  his  great  regret  that,  un- 
fortunately, the  state  of  his  health  and  sight  has  lately  been  such  as  to 
render  it  impossible  for  him  to  preside  at  the  ordinary  meetings  of 
the  Society  so  frequently  as  it  was  his  anxious  wish  to  have  done. 
His  Royal  Highness  begs  you  will  assure  the  Society  that  his  absence 
has  been  occasioned  by  the  cause  alluded  to  alone,  and  from  no  feel- 
ing of  diminished  interest  in  the  prosperity  of  the  Royal  Society,  or  of 
regard  and  respect  for  the  Fellows;  on  the  contrary,  His  Royal  High- 
ness hopes  that,  by  the  blessing  of  Providence,  his  health  will  soon  be  in 
all  respects  so  far  re-established  as  to  enable  him,  on  the  reassembling 
of  the  Society,  to  resume  the  chair^  and  fill  it  with  that  uninterrupted 
regularity  which  it  is  His  Royal  Highnesses  most  anxious  wish  to  ob- 
serve^ in  whatever  duty  he  undertakes. 

"  Ever,  my  dear  Sir,  faithfully  yours, 

*'  John  George  Children. 

"  P.S. — His  Royal  Highness  requests  you  will  in  his  name  bid  the 
Fellows  heartily  farewell  till  he  meets  them  again  in  November.*' 

"  Francis  Baily,  Esq.,  V.P.  R.S.*' 

The  Society  then  adjourned  over  the  long  vacation,  to  meet  again 
on  the  20th  of  November. 
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November  20,  1834. 

JOHN  WILLIAM  LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer, 

in  the  Chair. 

A  paper  was  read,  entitled,  "  On  the  Determination  of  the  Terms 
in  the  disturbing  Function  of  the  fourth  Order,  as  regards  the 
Eccentricities  and  Inclinations  which  give  rise  to  secular  inequali- 
ties."    By,  J.  W.  Lubbock,  Esq.,  V.P.  and  Treas.  R.S. 

The  author  observes,  that  the  magnitude  of  the  terms  of  the  fourth 
order  in  the  disturbing  function,  relating  to  the  inclinations,  in  the 
theory  of  the  secular  inequalities  of  the  planets,  does  not  admit  of 
being  estimated  d  priori ;  and  consequently  the  amount  of  error 
which  may  arise  from  neglecting  them  cannot  be  appreciated.  The 
object  of  the  present  investigation  is  to  ascertain  flie  analytical  ex- 
pressions of  these  terms  ;  and  the  method  adopted  for  this  purpose 
is  derived  from  principles  already  explained  by  the  author  in  a  for- 
mer paper.  He  has  bestowed  great  pains  in  putting  these  expres- 
sions into  the  simplest  form  of  which  they  are  susceptible  ;  and  has 
finally  succeeded,  after  much  labour  of  reduction,  in  obtaining  ex- 
pressions of  remarkable  simplicity.  He  exemplifies  their  application 
by  the  calculation,  on  this  method,  of  one  of  the  terms  given  by  Pro- 
fessor Airy  as  requisite  for  the  determination  of  the  inequality  of 
Venus ;  and  arrives,  by  this  shorter  process,  at  the  same  result.  The 
same  method,  he  remarks,  is,  with  certain  modifications,  applicable 
to  the  developement  of  the  disturbing  function  in  terms  of  tiie  true 
longitude. 

A  paper  was  also  read,  entitled  *'  Note  on  the  Astronomical  Re- 
fractions."    By  James  Ivory,  Esq.,  K.H.,  M.A.,  F.R.S. 

The  object  of  this  communication  is  to  show  how  fer  the  author 
has  been  successful  in  establishing  the  true  theory  of  astronomical 
refractions,  in  his  paper  published  in  the  Philosophical  Transactions 
for  1823,  by  comparing  the  results  of  that  theory  with  the  best  and 
most  recent  observations ;  namely,  those  recorded  in  the  "  Funda- 
menta  Astronomise"  of  Bessel,  and  the  "  Tabulae  Regiomontanse" 
of  the  same  author.  This  comparison  is  made  by  taking  the  first 
and  second  differences  of  the  series  of  the  logarithms  of  the  refrac- 
tions in  each  table ;  from  which  it  results  that  these  differences,  de- 
rived from  the  numbers  in  Bessel's  tables,  are  very  irregular ;  but 
that  their  mean  very  nearly  coincides  with  that  of  the  numbers  given 
in  the  tables  of  the  author. 
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November  27,  1834. 

DAVIES  GILBERT,  Esq.,  M.A.,  V.P.,  in  the  Chair. 

A  paper  was  read,  entitled,  "  Meteorological  Journal  kept  at  the 
Royal  Observatory,  Cape  of  Grood  Hope,  from  the  1st  of  February 
to  the  31st  of  May,  1834."  By  Thomas  Maclear,  Esq.  Communi- 
cated by  Captain  Beaufort,  R.N.,  F.R.S. 

The  tables  of  meteorological  observations  which  compose  nearly 
the  whole  of  this  paper  are  preceded  by  a  short  notice  of  the  instru- 
ments, namely,  one  barometer  and  two  thermometers,  with  which 
the  observations  were  made.  The  author  announces  his  intention  to 
forward,  in  a  future  communication,  the  results  of  a  comparison  be- 
tween his  barometer  and  that  of  Sir  John  Herschel.  The  obser- 
vations are  taken  at  sunrise,  at  noon,  at  sunset,  and  at  midnight. 

The  reading  of  a  paper  was  commenced,  entitled,  "  On  the  Proofs 
of  a  gradual  Rising  of  the  Land  in  certain  parts  of  Sweden."  By 
Charles  Lyell,  Esq.,  F.R.S. 


At  the  Anniversary  Meeting,  December  1,  1834,  which  was  held  on 
that  day  in  consequence  of  St,  Andrew's  Day  falling  on  a  Sunday, 

JOHN  WILLIAM  LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer, 

in  the  Chair, 

The  Treasurer  stated  that  he  took  the  Chair  on  the  present  occa- 
sion in  consequence  of  the  imavoidable  absence  of  His  Royal  Highness 
the  President ;  from  whom  he  had  received  the  following  letter  : 

"  Dear  Sir, 

"  May  I  request  of  you  to  express  to  the  gentlemen  as- 
sembled this  day  at  the  Royal  Society  Rooms,  my  extreme  regret 
that  the  state  of  my  eyesight  should  prevent  my  attending  in  my 
place  on  the  present  occasion,  as  it  would  otherwise  have  been  both 
my  duty  and  pleasure  to  have  done  ?  Under  these  circumstances  I 
must  rely  upon  that  kindness  which  I  have  ever  experienced  at  their 
hands  since  presiding  over  the  interests  of  the  Royal  Society,  to  ex- 
cuse this  involuntary  absence  on  my  part.  Should  the  gentlemen 
kindly  vote  me  again  into  the  Chair,  aware  as  they  are  of  my  present 
infirmities,  I  can  only  accept  the  proffered  honour  upon  an  under- 
standing that  should  I  not  be  better  at  this  period  next  year,  I  may 
be  now  considered  as  giving  them  notice  that  I  shall  consider  myself 
bound  in  duty  to  resign  an  office,  the  duty  of  which  I  am  no  longer 
able  to  perform.  I  regret  much  being  deprived  of  the  pleasure  of 
conferring  the  medals  this  day,  and  particularly  the  one  which  has 
been  so  properly  adjudged  to  you,  for  whom  I  profess  the  highest 
consideration,  and  with  which  sentiment  I  subscribe  myself, 

"  Very  sincerely,  yours,  &c., 

(Signed)         "  Augustus  Frederick,  P.R.S. 

**  Kensington  Palace,  Dec.  1,  1334. 

"  John  William  Lubbock,  Esq,,  Treasurer  of  the  Royal  Society." 
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Resolved  unanimously, — That  this  Meeting  deeply  regrets  the  afflic- 
tion which  deprives  the  Society  of  His  Royal  Highness'g  attendance 
at  the  Anniversary  Meeting,  and  confidently  hope  that  his  health 
will  be  speedily  and  completely  restored. 

The  Rev.  Mr.  Peacock,  as  one  of  the  Auditors  on  the  part  of  the 
Society,  reported  that  the  balance  in  the  Treasurer's  hands  at  the  pre- 
sent audit  was  £192  7^.  64^.  The  thanks  of  the  Society  were  voted 
to  the  Auditors  for  their  trouble  in  auditing  the  Society's  accounts. 

The  Secretary  read  the  following  List  of  Fellows  deceased  since 
the  last  Anniversary. 

On  the  Home  List. — Sir  Gilbert  Blane,  Bart.,  M.D. ;  John,  Mar- 
quis of  Breadalbane ;  John  Caley,  Esq. ;  Rev.  James  Stanier  Clarke, 
LL.D. ;  Captain  James  Franklin ;  William  Wyndham,  Lord  Gren- 
ville;  Philip,  Earl  of  Hardwicke  ;  George  Harvey,  Esq. ;  John  Jebb, 
Lord  Bishop  of  Limerick;  Rev.  Daniel  Lysons  ;  William  Taylor  Mo- 
ney, Esq. ;  John  Sharpe,  Esq. ;  Thomas  Snodgrass,  Esq. ;  William 
Sotheby,  Esq. ;  George  John,  Earl  Spencer ;  Thomas  Telford,  Esq. ; 
Right  Hon.  Charles  Philip  Yorke. 

On  the  Foreign  List, — ^Don  Felipe  Bauzk  and  Professor  Karl  Lud- 
wig  Harding. 

The  Secretary  stated  that  of  these  only  two,  namely.  Sir  Gilbert 
Blane  and  Mr.  George  Harvey,  have  contributed  papers  to  the  Royal 
Society. 

Sir  Gilbert  Blane  was  the  author  of  a  paper,  entitled,  "  An  Ac- 
count of  the  Nardus  Indica,  or  Spikenard/'  which  was  published  in 
the  Philosophical  Transactions  for  1790. 

In  this  paper.  Sir  Gilbert,  then  Dr.  Blane,  establishes  the  identity 
of  a  species  of  grass,  found  in  great  abundance  in  a  wild  unfre- 
quented part  of  India  at  the  foot  of  the  mountains  north  of  Lucknow^ 
and  held  in  great  estimation  by  the  natives  as  a  febrifuge,  with  the 
plant  denominated  by  ancient  writers  the  Nardus  Indica,  and  which 
Arrian  states  was  found  in  great  quantity  by  the  armies  of  Alex- 
ander dining  their  marches  through  the  deserts  of  Gadrosia,  border- 
ing on  the  Persian  Gulf,  and  forming  part  of  the  modem  province 
of  Mekran.  An  account  of  the  medicinal  properties  of  this  plant 
occupies  the  remainder  of  this  paper. 

In  the  year  1788,  Sir  Gilbert  Blane  was  appointed  to  read  the 
Croonian  Lecture,  in  which  he  enters  into  a  general  account  of  the 
nature  of  the  muscles  and  of  the  theory  of  muscular  motion.  This 
paper  was  not  published  in  the  Philosophical  Transactions.  The 
portion  of  it  chiefly  deserving  notice  is  that  which  relates  to  the  ex- 
periments made  by  him  with  a  view  to  determine  whether  the  spe- 
cific gravity  of  a  muscle  is  the  same  in  its  two  states  of  relaxation 
and  contraction.  For  this  puipose  he  compared  equal  portions  of 
the  muscular  flesh  taken  from  the  opposite  sides  of  a  fish,  one  of 
which  had  been  contracted  by  crimping,  and  the  other  had  remained 
relaxed ;  but  he  was  unable  to  detect  any  sensible  difference  in  their 
specific  gravities.  This  conclusion  was  corroborated  by  the  result 
of  experiments  on  living  eels,  inclosed  in  vessels  filled  with  walet^ 
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and  terminating  above  in  a  tube  of  small  diameter  :  the  bulk  of  the 
fluid  was  observed  to  be  unaffected  by  muscular  contractions  pur- 
posely excited  in  the  fish,  as  appeared  from  the  height  of  the  column 
in  the  tube  remaining  unchanged  during  the  most  violent  actions  of 
the  eels.  In  caoutchouc,  on  the  other  hand.  Sir  G.  Blane  found 
that  extension  produced  a  diminution,  and  retraction  an  increase,  of 
density. 

Mr.  George  Harvey  was  the  author  of  a  paper  entitled  "  Expe- 
rimental Inquiries  relative  to  the  Distribution  and  Changes  of  the 
Magnetic  Intensity  in  Ships  of  War ;"  and  of  another  "  On  the 
Effects  of  the  Density  of  Air  on  the  Rates  of  Chronometers  ;**  both 
of  which  are  published  in  the  Philosophical  Transactions  for  1 824. 
In  the  first  paper  he  enters  into  a  detail  of  experiments  made  on 
board  several  vessels  for  the  purpose  of  determining  the  influence  of 
the  iron  in  the  ships  upon  the  mariner's  compass  in  different  situa- 
tions and  under  different  circimistances.  In  the  second  paper  he  as- 
certains that  the  rate  of  chronometers  is  accelerated  by  being  placed 
in  air  of  diminished  density;  and  that  it  was,  on  the  contrary,  retarded 
when  they  are  subjected  to  increased  atmospheric  pressure ;  the  arc 
of  vibration  being,  in  the  former  case,  increased ;  and  in  the  latter, 
diminished. 


The  Secretary  then  read  the  following  Report : 

The  Council  appointed  by  the  Royal  Society  for  the  management 
of  their  affairs  during  the  past  year,  conceiving,  from  the  Report  on 
the  state  of  the  finances  presented  by  the  Treasurer  to  rtie  last 
Anniversary  Meeting,  that  their  earliest  attention  should  be  directed 
to  this  important  subject,  lost  no  time  in  nominating  a  Committee 
for  taking  it  into  consideration,  and  for  devising  the  most  eligible 
means  of  obviating  the  difficulties  into  which  the  Society  might 
eventually  be  involved  by  the  continuance  of  the  present  excess  of 
their  expenditure  over  their  income.  It  appeared  from  that  Report  that 
the  clear  annual  income  of  the  Society,  exclusive  of  payments  made 
by  new  members,  may  be  estimated  at  £1400 ;  while  the  probable 
annual  amount  of  ordinary  expenses  is  £2000 ;  leaving  a  deficiency, 
each  year,  of  £600.  By  adopting  a  system  of  greater  economy  in 
the  mode  of  arranging  and  printing  the  Transactions,  and  other  mea- 
sures of  retrenchment,  recommended  by  this  Committee,  the  Council 
expect  that  in  future  this  annual  deficiency  may  be  reduced  to  little 
more  than  £200.  By  an  arrangement  which  they  have  made  with 
the  Editor  of  the  weekly  journal  **  The  Athenaeum,"  the  expense  of 
printing  the  Meteorological  Tables,  formerly  appended  to  the  Phi- 
losophical Transactions,  and  amounting  to  £26  annually,  will  be 
saved;  the  Editor,  in  consideration  of  their  being  given  to  that 
journal  exclusively,  having  agreed  to  deliver  a  thousand  copies  of 
those  tables,  printed  in  manner  and  form,  and  on  paper,  to  corre- 
spond with  the  Transactions,  every  six  months,  to  be  bound  up  with 
the  latter,  free  of  all  cost  to  the  Society. 

With  a  view  to  improve  the  permanent  resources  of  the  Society, 
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all  the  sums  received  on  account  of  compositions  for  annual  payments 
are  in  future  to  be  invested  in  the  funds.  In  the  present  year, 
however,  this  principle  cannot  be  brought  into  operation;  owing 
chiefly  to  the  extraordinary  expenses  attending  the  arrangements 
necessary  for  the  fitting  up  of  the  new  rooms,  and  the  cost  of  the 
new  classed  Catalogue.  It  has  also  been  determined  that,  as  the 
sum  thus  paid  by  each  member  as  his  composition  is  found,  on  an 
average,  to  bear  a  very  inadequate  proportion  to  the  annual  contri- 
butions for  which  it  is  substituted,  this  sum  shall  in  future  be 
raised  from  £40  to  £60,  to  all  those  Fellows  who  have  not  contri- 
buted a  paper  to  the  Philosophical  Transactions  ;  while  those  who 
have  presented  to  the  Society  a  paper  which  has  been  printed  in  the 
Transactions,  shall  still  be  allowed  the  privilege  of  compounding  for 
the  smaller  of  these  sums. 

On  the  subject  of  the  Library  the  Council  have,  in  the  first  place, 
to  report  that  the  manuscript  of  the  classed  Catalogue  is  now  very 
nearly  completed,  and  that  the  printing  of  it  will  be  very  soon  com- 
menced. 

The  Council  beg,  in  the  second  place,  to  congratulate  the  Society 
on  their  having,  after  so  much  delay,  at  length  obtained  possession  of 
the  apartments  lately  occupied  as  the  Exchequer  Office,  and  granted 
by  the  Lords  Commissioners  of  His  Majesty's  Treasury,  on  the  re- 
presentation made  to  them  by  His  Royal  Highness  our  President, 
to  the  Royal,  conjointly  with  the  Astronomical,  Society.  The  apart- 
ments retained  by  the  Royal  Society  are  four  in  number :  the  first 
is  a  room  adjoining  to  the  upper  library,  from  which  a  door  has  been 
opened  into  it,  and  which  has  been  fitted  up  with  shelves  for  the  re- 
ception of  the  books  formerly  kept  in  the  rooms  on  the  basement 
floor  of  the  next  house,  under  the  rooms  of  the  Geological  Society. 
The  second  is  a  smaller  room,  communicating  by  a  door  with  the 
Council-room.  The  third  is  also  a  small  room,  opening  into  the 
ante- room,  on  the  same  floor ;  and  the  Council  have  granted  to  Mr. 
Roberton  the  use  of  this  room,  together  with  coals  and  candles,  and 
have  required  of  him,  in  consideration  of  this  favour,  to  engage  to 
be  in  attendance,  generally,  from  nine  in  the  morning  till  five  in  the 
afternoon,  and  also  at  the  evening  meetings  of  the  Society.  The 
fourth  room  is  situated  on  a  lower  floor. 

It  having  been  determined  at  a  former  Council,  in  November  of 
last  year,  that  application  should  be  made  to  the  Lords  of  the  Ad- 
miralty to  direct  the  observations  made  at  various  stations  by  their 
order,  to  be  printed  at  the  public  expense ;  their  Lordships  have  gra- 
ciously acceded  to  this  request. 

The  Council,  having  been  applied  to  by  the  Conmiissioners  of  Ex- 
cise to  undertake  the  investigation  of  the  proper  instruments,  and 
the  construction  of  tables,  for  ascertaining  the  strength  of  spirits, 
with  a  view  to  the  more  accurate  charging  of  the  duty  thereon,  have 
appointed  a  Committee  for  conducting  the  proposed  inquiry,  and  ful- 
filling the  objects  of  the  requisition. 

The  Copley  Medal  has  been  awarded  by  the  Council  to  Professor 
Plana  for  his  work,  entitled  "  Th^orie  du  Mouveickssxt  4^^a^.\^sKx^^* 
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The  two  Ro3ral  Medals  for  the  present  year  have  been  awarded, 
the  one,  on  Physics,  to  John  William  Lubbock,  Esq. ;  and  the  other, 
on  Mineralogy  and  Geology,  to  Charles  Lyell,  Esq.  The  first  is  for 
Mr.  Lubbock's  highly  valuable  Investigations  on  the  Tides,  contained 
in  his  papers  published  in  the  Philosophical  Transactions. 

The  second  is  awarded  for  Mr.  Lyell's  work,  entitled  "  Principles 
of  Geology,"  on  the  following  grounds,  the  Council  at  the  same 
time  declining  to  express  any  opinion  on  the  controverted  positions 
contained  in  that  work. 

First,  The  comprehensive  view  which  the  author  has  taken  of  the 
subject,  and  the  philosophical  spirit  and  dignity  with  which  he  has 
treated  it. 

Secondly,  The  important  service  he  has  rendered  to  science  by 
specially  directing  the  attention  of  Geologists  to  effects  produced  by 
existing  causes. 

Thirdly,  His  admirable  descriptions  of  many  tertiary  deposits ; 
several  of  these  descriptions  being  drawn  from  original  observations. 

And  lastly.  The  new  mode  of  investigating  tertiary  deposits, 
which  his  labours  have  greatly  contributed  to  introduce ;  namely, 
that  of  determining  the  relative  proportions  of  extinct  and  still  ex- 
isting species,  with  a  view  to  discover  the  relative  ages  of  distant 
and  unconnected  tertiary  deposits. 

The  Council,  being  unable  to  propose  any  specific  Prize- Question 
for  the  Royal  Medal  in  Physics  for  the  year  1837,  propose  to  give 
one  of  the  Royal  Medals  for  that  year  to  the  most  important  unpub- 
lished paper  in  Physics,  commimicated  to  the  Royal  Society  for  in- 
sertion in  their  Transactions,  after  the  present  date  and  prior  to  the 
month  of  June  1837. 

The  Council  propose  to  give  the  other  Royal  Medals  for  the  year 
1837  to  the  author  of  the  best  paper,  to  be  entitled  "  Contributions 
towards  a  system  of  Geological  Chronology,  founded  on  an  examina- 
tion of  fossil  remains,  and  their  attendant  phenomena." 

The  Treasurer  made  the  following  statements  w^ith  respect  to  the 
Number  of  Fellows,  the  State  of  the  Finances,  and  the  Receipts  and 
Payments  of  the  Society  during  the  preceding  year. 

At  the  last  Anniversary,  the  Society  consisted  of  747  Members  ; 
of  whom  there  were, 

11  Royal  Personages, 
46  Foreign  Members,  and 
690  Home  Members. 

Since  that  date,  there  have  died, 

17  on  the  Home  List,  and 
2  on  the  Foreign  List; 

and  there  have  been  admitted, 

40  on  the  Home  List,  (with 
1  re-admission,  and 
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1  restoration  from  the  Deceased  List,)  and 
0  on  the  Foreign  List.     Of  whom 

20  have  compounded  for  life,  and 

20  have  engaged  to  pay  the  Annual  Subscription  of  41, 

The  Society  therefore  now  consists  of 

1 1  Royal  Personages, 
44  Foreign  Members,  and 
715  Home  Members; 
making  a  total  of  770  Members ;  of  whom 

602  have  compounded  for  life, 

392  at  the  rate  of  271.  6s, 
210  at  the  rate  of  40/. 

42  are  subject  to  an  annual  payment  of  2/.  12^. 
71  are  subject  to  an  annual  payment  of  4/.  0^. 

It  appeared  that  the  total  Receipts  for  the  then  closed  account,  ending 
November  29,  1834,  amounted  to  3557/.  lis.  lOd,,  and  the  total  Disburse- 
meYits  to  3365/.  4^.  4-^d. ;  so  that  there  remained  in  the  Treasurer's  hands 
a  balance  of  192/.  7^.  5-^.  according  to  the  detailed  statement  printed  for 
the  use  of  the  Fellows. 

The  Treasurer  then  laid  before  the  Meeting  the  folloviring 

Statement  of  the  Receipts  and  Payments  of  the  Royal  Society  between  Nov,  29, 

1833,  and  Nov.  29,  1834. 

L  Receipts. 

£.  s.  d. 

Balance  in  the  hands  of  the  Treasurer  at  the  last  Audit  . .  543  9  2 

Weekly  Contributions,  at  one  shilling    106  12  0 

Quarterly  Contributions,  at  £1   212  6  6 

Forty  Admission  Fees 400  0  0 

Twenty  Compositions  for  Annual  Payments 800  0  0 

Rents : —  £.      s.    d. 

One  year's  rent  of  estate  at  Mablethorpe : 

due  at  Michaelmas 107     0     0 

One  year's  rent  of  premises  in  Coleman- 

street :  due  at  Michaelmas 95     0     0 

One  year's  rent  of  lands  at  Acton  :  due 

at  Michaelmas    60     0     0 

One  year's  fee-farm  rent  of  lands  in  Sus- 
sex ;  land-tax  deducted  :  due  at  Mi- 
chaelmas          19     4     0 

One-fifth  of  the  clear  rent  of  an  estate  at 
Lambeth  Hill,  from  the  Royal  College 
of  Physicians,  in  pursuance  of  Lady 
Sadleir's  will :  due  at  Midsummer  . .        3     0     0 

284     4     0 
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£.     s.    d.      £,      8.    d. 

Receipts.  Brought  forward 2346  11     8 

Dividends  on  Stock : — 

One  year*s  dividends  on  14,000/.  Reduced 

Annuities   420     0     0 

Pulteney  Fund. 
One  year's  divi<lends  on  200/.  3  per  cent. 

Consols 6     0     0 

Fairchild  Fund, 
One  year's  dividends  on  100/.  New  South 

Sea  block    3     0     0 

Rumford  Fund, 
One  year's  dividends  on  21dl/.  Os.  \0d. 

3  per  cent.  Consols 64  16     8 

Donation  Fund, 
One  year's  dividends  on  88*^0/.  19s.  t5(/. 

3  per  cent.  Consols     114  12     6 

608     9     2 

Miscellaneous  Receipts : — 

Sale  of  Philosophical  Transactions  ....    534  10     3 

Sale  of  Abstracts  of  Papers 67  1 1     9 

Sale  of  Sir  H.  Davy's  Discourses 0     9     0 

602  11     0 


Total £3557   11   10 


2.  Payments. 

£.     5.    d. 
Lady  Sadldr* s Legacy . — ^The  Poor  of  the  Parish,  in  pursuance 

of  Lady  Sadleir's  WiU 3     0     0 

Fairchild  Lecture, — The  Rev.  J.  J.  Ellis,  for  delivering  the 

Fairchild  Lecture  of  1834   3     0     0 

Donation  Fund, — Professor  Schumacher,  in  re-payment  for 
one  of  Buzengeiger's  best  Barometers ;  with  additional 
Tubes  and  Mercury 48     5     2 

Mr.  Newman,  on  account,  for  Standard 

Barometer    32     7     0 

Royal  Medals. — Mr.  Wyon :  for  engraving  names 5     0     0 

Salaries : —  £.  s,  d. 

Dr.  Roget,  one  year,  as  Secretary    ....  105  0  0 

J.  G.  Children,  Esq.,  one  year,  as  Secre- 
tary      105  0  0 

Ditto  for  Index  to  Phil.  Trans 5  5  0 

C.  Konig,  Esq.,  one  year  as  Foreign  Se- 
cretary      20  0  0 

Carried  forward 1Z^    5    0       91   12    2 
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£.     s.    d.       £>,   s,     d. 

laries :—  Brought  forward 235     5     0       91  12     2 

Mr.  Hudson,  one  year,  as  Assistant-Se- 
cretary       250     0     0 

Mr.  Roberton,  one  year,  as  assistant  to 

ditto 100    0     0 

Mr.  Gould,  one  year,  as  Porter 60     0     0 

645     5     0 

r.  Roberton:  For  assisting  Mr.  Pamzzi:  One  year  ....        54  12     0 

rs.  Coppard :  Gratuity. 10     0    0 

xe  Insurance,  on  the  Society's  Property 22  11     6 


ills:— 


0 

0 

16 

0 

4 

0 

Taylor : 

Printing  the  Phil.  Trans.,  1833,  part  2.  368  16     2 

Printing  the  Phil.  Trans.,  1834,  part  1 .  154  1 1     0 

Printing  and  Paper  of  Proceedings, 

Nos.  13, 14, 15, 16,  and  2nd  Title  .5136 

Miscellaneous  Printing :  Circulars, 
Lists  of  Fellows,  Ballot-lists,  State- 
ment of  Payments,  President's  Ad- 
dresses, Minutes  of  Council,  and  for 

Advertisements 123  16     9 

Bowles  and  Grardiner : 

Paper  for  the  Phil.  Trans.,  1833,  part  2  .    49 

Paper  for  the  Phil. Trans.,  1834,  parti .     79 

Paper  for  the  Phil.  Trans.,  1834,  part  2 .  144 
Basire: 

Engraving  and  Copper-plate  printing 

for  the  Phil.  Trans.,  1833,  part  2. .      70  18     0 

Engraving  and  Copper-plate  printing 

for  the  Phil.  Trans.,  1834,  part  1  . .       7  12     6 

Engraving  and  Copper-plate  printing 

for  the  Phil.  Trans.  1834,  part  2  . .  364     0  10 

Engraving  and  Copper-plate  printing 
of  Circulars,  Diplomas,  and  Plates 

to  complete  sets 15  19     5 

Vizetelly  and  Branston : 

Wood   Engravings   for  Phil.  Trans. 

1833,  part  2   21     5     0 

Gyde: 

Sewing  1780  Parts  of  Phil.  Trans.  ..      59     6     8 

Boarding  20  Parts  of  ditto,  gilt 2     0     0 

Boarding  50  Sets  of  Abstracts,  2  vols. 

8vo 3     6     8 

Sewing    and    covering   Proceedings, 

Parts  I.  and  II. — 111.  704  copies. .        5     5     6 


1521     2     0 


Carried  forward 2345    1    % 
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£.     s.    d.        d£.     s.    < 

Bills :—  Brought  forward 2345     2 

Few  &  Co.,  Solicitors   6     3  10 

Tuckett : 

Bookbinding :  216  vols.  (189,  quartos)    53     8     6 
Chappell  : 

Stationery 16  19     6 

Saunderson : 

Shipping  expenses 19     8     1 

Arnold  and  Johnson,  Coal-merchants.  42  0  0 
Bracknell  and  Turner : 

Wax  Lights,  Candles,  and  Lamp  Oil .     58  17     0 

Skelton : 

Cleaning  Chandeliers ;  Fenders  ;  and 

repairing  Lamps  and  Locks    ....      10     4     5 
Cubitt : 

Builder's  work  in  New  Rooms   ....   417     3     0 
Fryer  and  Spice : 

Upright  and  Sloped  Desks 3  12     0 

Cleaning  Marble  Busts,  Mantel- pieces 

and  Picture  Frames    4  18     0 

Travelling  Packing  Cases  for  Phil. 

Trans.  «cc 9     6     6 

Carpet-beating,  Table  for  Library  Tea, 

Bed-hire,  and  Carpenter's  work  . .      19  10     6 
Snell : 

Picture  Rods  in  Meeting  Room  ....      14  12     0 
Cobbett  and  Son : 

Window-cleaning  and  Glazing    ....        7     3     1 
Guillim : 

Soap,  large  Mats,  Brushes,  Fire-wood, 

&c 22     1   10 

705     8 

Books  bought  on  account  of  the  Money  received 

from  the  British  Museum: 

BaiUi^re :  Books, — on  account 113  5  0 

Simpkin  and  Marshall :  Ditto 6  19  2 

Rich :  Ditto 1  5  6 

Humboldt's  Vues  des  Cordilleres 5  17  0 

127     6 

Parish  Rates  and  Petty  Charges : 

Taxes  and  Parish  Rates 46  11  7 

Troughton  and  Simms  :  Setting  off  the 

new  Barometer  Scale 1  11  6 

Cary :  Repairing  Thermometer  ....  0  6  6 
Molyneux :    Repairing    and    cleaning 

Journeyman-clock 1  8  0 

L'Institut  Journal 3  1  3 

Carried  forward £  52  18  10     3177  17 
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£>.   s.  d.        £.      s.    d. 

Bills:—                  Brought  forward 52  18  10    3177  17     7 

Postage  and  Carriage 28     6  9 

Extra   Porterage,  and  delivery  of  900 

Circulars    20  10  10^ 

Expenses  on  Foreign  Packets  and  Pre- 
sents    7  13  6 

Stamps 3     9  0 

Men  removing  Books  in  Library 9     3  4 

Chanvoman's  Wages  . , 12  12  0 

Extra  charwoman*s  work   3     9  9 

Board  and  Wages  of  Servant 30     0  0 

Miscellaneous  expenses 19     2  9 

187  6  9\ 

£    3365  4  H 

t 

£    3557  11  10 

December  1st,  1834. 

J.  W.  LUBBOCK,   Treasurer. 


Balance  in  the  hands  of  the  Treasurer   192     7     5| 


The  thanks  of  the  Society  were  voted  to  the  Treasurer  for  his  able  ser- 
vices in  attending  to  its  finances. 


The  statutes  relating  to  the  election  of  Council  and  Officers  were  then 
read  by  the  Secretary;  and  Joseph  Smith,  Esq.,  and  William  Spence,  Esq., 
being  nominated  by  the  President,  with  the  approbation  of  the  Meeting, 
Scrutators  to  assist  the  Secretaries  in  examining  the  balloting-lists,  the 
votes  of  the  Fellows  present  were  collected. 

Joseph  Smith,  Esq.,  having  reported,  on  the  part  of  the  Scrutators,  the 
result  of  the  ballot,  the  following  gentlemen  were  declared  duly  elected  as 
composing  the  Coimcil  and  Officers  for  the  ensuing  year ;  namely. 

President :  His  Royal  Highness  the  Duke  of  Sussex,  K.G. — Trea- 
surer :  John  William  Lubbock,  Esq.,  M.A. — Secretaries :  Peter  Mark 
Roget,  M.D. ;  John  George  Children,  Esq. — Foreign  Secretary :  Charles 
Konig,  Esq. 

Other  Members  of  the  Council :  Charles  Frederick  Barnwell,  Esq. ;  Henry 
Thomas  De  la  Beche,  Esq. ;  William  Thomas  Brande,  Esq. ;  Sir  Benjamin 
Collins  Brodie,  Bart. ;  Michael  Faraday,  Esq. ;  Henry  Holland,  M.D. ; 
Rev.  Philip  Jennings,  D.D. ;  Charles  Lyell,  jun.,  Esq. ;  Herbert  Mayo, 
Esq.;  Roderick  Impey  Murchison,  Esq.;  Lord  Oxmantown;  Rev.  George 
Peacock ;  Rev.  Baden  Powell ;  Sir  John  Rennie ;  Edward  Turner,  M.D. ; 
Rev.  William  Whewell. 

The  thanks  of  the  Society  were  then  voted  to  the  Scrutators  for  their 
trouble  in  assisting  at  the  election. 
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PROCEEDINGS 

OF 

THE  ROYAL  SOCIETY 


1834-1835.  No.  19. 


December  18,  1834. 

SIR  BENJAMIN  COLLINS  BRODIE,  Bart.,  Vice-President,  in 

the  Chair. 

The  Rev.  John  Barlow,  M.A. ;  Rev.  James  William  Bellamy,  B.D.) 
William  Brockedon,  Esq.  j  Thomas  Galloway,  Esq.,  M.A. ;  Bis- 
set  Hawkins,  M.D. ;  Col.  Andrew  Leith  Hay,  K.H.,  M.P.j  Fran- 
cis Kiernan,  Esq. ;  George  Lowe,  Esq.  j  Richard  Owen,  Esq.  j 
Benjamin  Phillips,  Esq.;  Richard  Saumarez,  Esq.;  Charles  John 
Kemys  Tynte,  Esq.,  M.P.;  and  John  Gardnor  Williamson,  Esq. ;  were 
elected  rellows  of  the  Society. 

The  reading  of  a  paper,  entitled,  "  On  the  Proofe  of  a  gradual 
Rising  of  the  Land  in  certain  parts  of  Sweden.*'  By  Charles  Lyell, 
Esq.,  F.R.S.,  was  resumed,  but  not  concluded. 


January  8,  1835. 
The  REV.  PHILIP  JENNINGS,  D.D.,  Vice-President,  in  the  Chair. 

On  the  Proofs  of  a  gradual  Rising  of  the  Land  in  certain  parts  of 
Sweden.    By  Charles  Lyell,  Esq.,  F.R.S. 

An  opinion  has  long  been  entertained  that  the  waters  of  the  Baltic 
and  even  of  the  whole  Northern  Ocean,  have  been  gradually  sinking  5 
and  the  purport  of  the  present  paper  is,  to  communicate  the  obser- 
vations which  the  author  made  during  the  summer  of  1834,  in  refer- 
ence to  this  curious  question.  In  his  way  to  Sweden  he  examined 
the  eastern  shores  of  the  Danish  islands  of  Moen  and  Seeland,  but 
neither  there,  nor  in  Scania,  could  he  discover  any  indications  of  a 
recent  rising  of  the  land ;  nor  was  there  any  tradition  giving  support 
to  such  a  supposition.  The  first  place  he  visited,  where  any  elevation 
of  land  had  been  suspected,  was  Calmar ;  the  fortress  of  which,  built 
in  the  year  1030,  appeared,  on  examination,  to  have  had  its  founda- 
tions  originally  laid  below  the  level  of  the'sea,  although  they  are  now 
situated  nearly  two  feet  above  the  present  level  of  the  Baltic.  Part 
of  the  moat  on  one  side  of  the  castle,  which  is  believed  to  have  been 
formerly  filled  with  water  from  the  sea,  is  now  dry,  and  the  bottom 
covered  with  green  turf.  At  Stockholm,  the  author  found  many 
striking  geological  proofs  of  a  change  in  the  relative  level  of  the  sea 
and  land>  since  the  period  when  the  Baltic  has  been  inhabited  by  the 

2a 


314 

Testocea  which  it  now  contains.  A  great  abundance  of  shells  of  the 
same  species  were  met  with  in  strata  of  loam,  &c.,  at  various  heights, 
from  30  to  90  feet  above  the  level  of  the  Baltic.  They  consist  chiefly  of 
the  Cardium  edule,  the  Tellina  baltica,  and  the  Litforina  littoreus  -,  to- 
gether with  portions  of  the  Mytilm  edulis,  generally  decomposed,  but 
often  recognisable  by  the  violet  colour  which  they  have  imparted  to 
the  whole  mass.  In  cutting  a  canal  from  Sodertelje  to  lake  Maelar, 
several  buried  vessels  were  found ;  some  apparently  of  great  antiquity, 
from  the  circumstance  of  their  containing  no  iron,  the  planks  being 
fixed  together  by  wooden  nails.  In  another  place,  an  anchor  was  dug 
up ;  as  also,  in  one  spot,  some  iron  nails.  The  remains  of  a  square 
wooden  house  were  also  discovered  at  the  bottom  of  an  excavation 
made  for  the  canal,  nearly  at  a  level  with  the  sea,  but  at  a  depth  of 
64  feet  from  the  surface  of  the  ground.  An  irregular  ring  of  stones 
was  found  on  the  floor  of  this  hut,  having  the  appearance  of  a  rude 
fire.place,  and  within  it  was  a  heap  of  charcoal  and  charred  wood. 
On  the  outside  of  the  ring  was  a  heap  of  unburnt  fir  wood,  broken 
up  as  for  fuel  3  the  dried  needles  of  the  fir  and  the  bark  of  the  branches 
being  still  preserved.  The  whole  building  was  enveloped  in  fine 
sand. 

The  author  next  notices  several  circumstances  regarding  buildings 
in  Stockholm  and  its  suburbs,  from  which  he  infers  that  the  elevation 
of  the  land,  during  the  last  three  or  four  centuries,  has  hot  exceeded 
certain  narrow  limits.  At  Upsala  he  met  with  the  usual  indications 
of  a  former  elevation  of  the  sea,  from  the  presence  of  littoral  shells 
of  the  same  species  as  those  now  found  in  the  Baltic.  Certain  plants, 
as  the  Glaucamaritima  and  the  Triglochin  maritimus,  which  naturally 
inhabit  salt  marshes  bordering  the  sea,  flourish  in  a  meadow  to  the 
south  of  Upsala ;  a  fact  which  corroborates  the  supposition  that  the 
whole  of  the  lake  Maelar  and  the  adjoining  low  lands  have,  at  no 
very  remote  period  of  history,  been  covered  with  salt  water. 

The  author  examined  minutely  certain  marks  which  had  at  different 
times  been  cut  artificially  in  perpendicular  rocks,  washed  by  the  sea, 
in  various  places ;  particularly  near  Oregrund,  Gefle,  Lofgrund,  and 
Edskosund  ;  all  of  which  concur  in  showing  that  the  level  of  the  sea, 
when  compared  with  the  land,  has  very  sensibly  sunk.  A  similar  con- 
clusion was  deduced  from  the  observations  made  by  the  author  on 
the  opposite,  or  western  coast  of  Sweden,  between  Uddevalla  and 
Gotenburg ;  and  especially  from  the  indications  presented  by  the 
islands  of  Orust,  Gulholmen,  and  Marstrand. 

Throughout  the  paper  a  circumstantial  account  is  given  of  the  geo- 
logical structure  and  physical  features  of  those  parts  of  the  country 
which  the  author  visited  :  and  the  general  result  of  the  comparison  he 
draws  of  both  the  eastern  and  western  coasts  and  their  islands,  with 
the  interior,  is  highly  favourable  to  the  hypothesis  of  a  gradual  rise 
of  the  land ;  every  tract  having,  in  its  turn,  been  first  a  shoal  in  the 
sea,  and  then,  for  a  time,  a  portion  of  the  shore.  This  opinion  is 
strongly  corroborated  by  the  testimony  of  the  inhabitants^  (pilots  and 
fishermen  more  especially,)  of  the  increased  extension  of  the  land> 
and  the  apparent  sinking  of  the  sea.  The  rate  of  elevation^  however^ 
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appears  to  be  very  different  in  different  places  :  no  trace  of  such  a 
change  is  found  in  tlie  South  of  Scania.  In  those  places  where  its 
amount  was  ascertained  with  greatest  accuracy,  it  appears  to  be  about 
three  feet  in  a  century.  The  phsenomenon  in  question  having  ex- 
cited increasing  interest  among  the  philosophers  of  Sweden,  and  having 
especially  etcited  the  attention  of  Professor  Berzelius,  it  is  to  be  hoped 
that  the  means  of  accurate  determination  will  be  greatly  multiplied. 


January  15,  1835. 

JOHN  WILLIAM  LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer,  in 

the  Chair. 

Second  Essay  on  a  general  Method  in  Dynamics.  By  William 
Rowan  Hamilton,  Esq.,  Andrew's  Professor  of  Astronomy  in  the  Uni- 
versity of  Dublin*  and  Royal  Astronomer  of  Ireland.  Communicated 
by  Captain  Beaufort,  R.N.,  F.R.S. 

This  essay  is  a  sequel  of  the  one  which  appeared  in  the  last  volume 
of  the  Philosophical  Transactions,  and  which  contained  a  general  me- 
thod for  reducing  all  the  most  important  problems  of  dynamics  to  the 
study  of  one  characteristic  function,  or  one  central  or  radical  relation. 
It  was  there  remarked  that  many  eliminations  required  by  this  me- 
thod might  be  avoided  by  a  general  transformation,  introducing  the 
time  explicitly  into  a  part  (S)  of  the  whole  characteristic  function  (V) ; 
and  the  first  object  of  the  present  essay  is  to  examine  and  develope 
the  properties  of  this  part  (S),  which  the  author  designates  by  the 
term  Principal  Function.  This  function  is  applied  by  the  author  to 
problems  of  perturbation,  in  which  he  finds  it  dispenses  with  many 
laborious  and  circuitous  processes,  and  furnishes  accurate  expressions 
of  the  disturbed  configurations  of  a  system  by  the  rules  of  undisturbed 
motion,  if  only  the  initial  components  of  velocities  be  changed  in  a 
suitable  manner.  Another  manner  of  extending  rigorously  to  dis- 
turbed, the  rules  of  undisturbed  motion,  by  the  gradual  variation  of 
elements,  in  number  double  the  number  of  the  coordinates  or  other 
marks  of  position  of  the  system,  which  was  first  invented  by  Lagrange, 
and  was  afterwards  improved  by  Poisson,  is  considered  in  this  second 
essay  under  a  form  rather  more  general ;  and  the  general  method  of 
calculation  which  has  already  been  applied  by  the  author  to  other 
analogous  questions  in  optics  and  in  dynamics,  is  now  applied  to  the 
integration  of  the  equations  which  determine  these  elements.  This 
general  method  is  founded  chiefly  on  a  combination  of  the  principle 
of  variations  with  those  of  partial  differentials,  and  may  furnish,  when 
matured,  a  separate  branch  of  analysis,  which  may  be  denominated 
the  Calculus  of  Principal  Functions.  When  applied  to  the  integra- 
tion of  the  equations  of  varying  elements,  it  suggests  the  consideration 
of  a  certain  Function  of  Elements,  capable  of  being  variously  trans- 
formed, and  which  may  be  either  rigorously  determined,  or  at  least 
approached  to,  by  a  corollary  of  the  general  method.  With  a  view  to 
illustrate  these  new  principles,  and  more  especially  those  connected 
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with  problems  of  perturbation,  they  are  applied,  in  this  essay,  first, 
to  a  very  simple  example,  suggested  by  the  motions  of  projectiles, 
the  parabolic  path  being  treated  as  the  undisturbed;  and  secondly,  to 
the  problem  of  determining  the  motions  of  a  ternary  or  multiple 
system,  with  any  laws  of  attraction  or  repulsion,  and  with  one  pre- 
dominant mass.  This  latter  problem,  which  was  touched  upon  in  the 
former  essay,  is  here  resumed  in  a  new  manner,  by  forming  and  in- 
tegrating the  differential  equations  of  a  new  set  of  varying  elements, 
entirely  distinct  in  theory  (though  little  differing  in  practice)  from 
the  elements  conceived  by  Lagrange;  and  having  this  advantage, 
that  the  differentials  of  all  the  new  elements  for  both  the  disturbed 
and  disturbing  masses  may  be  expressed  by  the  coefficients  of  one 
disturbing  function. 

An  Account  of  the  Eruption  of  Mount  Etna  in  the  year  1536,  from 
an  original  cotemporary  document,  communicated  in  a  letter  to  J.  G. 
Children,  Esq.,  Secretary  of  the  Royal  Society.  By  Sir  Francis 
Palgrave,  K.G.H.,  F.R.S. 

Record  Office  of  the  Treasury,  Chapter  Houses 
Poets*  Corner,  Westminster,  Jan.  14,  1835. 

Amongst  various  shreds  and  fragments  of  the  correspondence  from 
Italy  during  the  period  that  Henry  VIII.  was  negotiating  with  the 
Italian  princes,  is  a  document  of  a  very  different  nature  from  the  rest, 
being  an  extract  from  a  letter  written  by  the  Barone  di  Burgis,  dated 
at  Palermo,  10th  of  April  1536,  and  giving  an  account  of  the  then  re- 
cent eruption  of  Mount  Etna. 

"  Die  xxiij.  Martii,  M.  D.  xxxvi.,  nocte,  Mons  Ethna  qui  nunc 
Mongibellus  vocatur ;  facto,  orientem  versus,  ostio,  emisit  materiam 
igneam,  quae  ad  instar  fluminis  vagata  est  per  octo  miliaria  in  longi- 
tudine,  et  per  unum  miliare  in  latitudine ;  ejus  vero  altitudo  erat 
palmarum  duodecim.  E^dem  nocte  ignis  extinctus  est,  et  ubique 
remansit  nigra  materies  prsedictae  altitudinis  duodecim  palmarum.  Ig- 
nis totam  liquefecit  nivem,  quae  ad  instar  rapidi  torrentis  tanto  impetu 
defluit,  ut  domus,  arbores,  et  quicquid  obviam  esset  secum  traheret. 

*'  Sequentibus  autem  diebus  scissa  sunt  aliaostia  numero  tredecim, 
quae  miro  strepitu  ignem  evomebant  ad  instar  bombardarum ;  longe- 
que  ab  his  per  unum  miliare  cadebant  ingentia  saxa,  quorum  aliquot 
judicata  sunt  ponderis  ultra  quindecim  cantanorum.  Post  strepitum 
sequebatur  odor  sulphureus  per  aliquot  miliaria  in  locis  circumvicinis. 
Tantus  erat  impetus  hujus  igneas  materiel,  ut  arbores  prostraret  et 
evelleret  antequam  eas  tangerat,  sique  veterem  materiem  incendiorum 
praeieritorum  sseculorum,  offendebat,  eam  denuo  incendebat. 

<^  Ex  quolibet  ostio  profluebant  amplissimi  rivi,  qui  aliquo  in  loco 
su^  latitudine  unum  miliare  occupabant,  erantqne  altitudine  duodeciiA 
palmarum. 

*^  Duravit  hie  ignis  per  sex  dies,  et  singula  quslque  nocte  aspicieba- 
tur  in  cacumine  montis,  ignis ;  die  vero,  fumus. 

'<  Sed  cognosci  nequibat  quem  faceret  effectum,  quia  illuc  ascen- 
dere  non  licebat  propter  relictam  materiem  incendii." 
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On  the  Electrical  Relations  of  Metals  and  Metalliferous  Minerals, 
By  R.  W.  Fox^  Esq.  Communicated  in  a  letter  to  Davies  Gilbert^ 
Esq.,  F.R.S. 

The  author  states  that  he  has  ascertained  that  the  crystallized  gray 
oxide  of  manganese  holds  a  much  higher  place  in  the  electro-mag* 
netic  scale  than  any  other  body  with  which  he  has  compared  it,  when 
immersed  in  various  diluted  acids,  and  alkaline  solutions  :  he  also 
gives  a  table  of  the  order  in  which  other  metals  and  minerals  stand  in 
this  respect.  When  employed  in  voltaic  combinations  he  found  that 
on  being  so  arranged  as  to  act  in  opposition  to  one  another,  the  di- 
rection of  the  resultant  of  their  action,  as  indicated  by  the  deflection 
of  the  magnetic  needle,  did  not  coincide  with  the  mean  of  the  direc- 
tions of  the  needle  when  under  the  separate  influence  of  each.  Hence 
he  infers  that  the  needle  is  not  a  true  index  of  the  electricity  trans- 
mitted; and  that  electro-magnetic  action  does  not  depend  on  a  con- 
tinuous electric  current.  He  conceives,  therefore,  that  the  phaeno- 
mena  are  better  explained  on  the  hypothesis  of  pulsations  which  be 
formerly  advanced.  A  galvanometer  of  a  new  construction  is  em- 
ployed by  the  author  for  weighing  the  deflecting  force  of  these  elec- 
trical impulses. 

On  the  Circulation  of  the  Blood  in  Insects.  By  John  Tyrrell, 
Esq.,  A.M.  Communicated  by  P.  M.  Roget,  M.D.,  Secretary  to  the 
Royal  Society. 

The  observations  on  the  circulation  of  the  blood  in  insects,  which 
is  a  discovery  of  comparatively  recent  date,  have  been  made  almost 
exclusively  on  insects  in  the  larva  state  5  but  the  author  of  the  pre- 
sent paper  details  a  variety  of  observations  of  the  same  fact  in  insects 
which  had  arrived  at  their  last  or  perfect  stage  of  development. 
Among  the  Myriapoda,  the  circulation  was  traced  in  the  Geophilusy 
and  still  more  distinctly  in  the  Lithobiusforficatus.  The  author  also 
detected  the  circulation,  by  the  motion  of  globules,  through  the  ner- 
vures  of  the  wings  of  various  perfect  insects,  namely,  of  some  species 
of  the  Hemerobius,  Panorpa,  Phryganea^  and  Ephemera;  and  par- 
ticularly in  the  Musca  domestica,  or  common  house-fly.  The  paper 
is  accompanied  by  drawings  of  the  appearances  described. 


January  22,  1835. 

JOHN  WILLIAM  LUBBOCK,  Esq.,  Vice-President  and  Trea- 

surer,  in  the  Chair. 

A  paper  was  read,  entitled,  "  Notes  on  the  Temperature  of  the  Air 
and  the  Sea,  &c.,  made  in  a  Voyage  from  England  to  India,  in  the 
Ship  Hoogly,  Capt.  Reeves,  in  the  year  1833."  By  Alexander  Burnes, 
Esq.,  F.R.S. 

The  observations  contained  in  this  communication  are  recorded  in 
a  tabular  form,  and  show  that  the  variations  of  the  temperature  of  the 
sea  accord  very  closely  with  those  of  the  air,  in  all  the  latitudes 
which  the  author  traversed  in  this  voyage. 
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A  paper  was  then  read>  entitled, ''  Remarks  on  certain  Statements 
of  Mr.  Faraday,  contained  in  the  Fourth  and  Fifth  Series  of  his  Expe- 
rimental Researches  in  Electricity."     By  John  Davy,  M.D.,  F,R.S. 

Dr.  Davy  complains  that  Mr.  Faraday  has^  in  the  paper  referred  to^ 
made  certain  statements  with  respect  to  the  opinions  of  Sir  Humphry 
Davy  relative  to  the  conducting  powers  of  dry  nitrey  and  caustic  pot- 
ash and  soda^  when  in  fusion  by  heat^  and  also  with  regard  to  other 
matters  connected  with  voltaic  electricity,  which  are  not  correct;  and 
vindicates  Sir  Humphry  Davy  from  the  charge  of  want  of  perspicuity 
in  the  statement  of  his  views  of  these  subjects. 

A  Note  by  Mr.  Faraday  on  the  preceding  Remarks  by  Dr.  Davy 
was  then  read,  in  which  he  replies  to  the  charges  there  brought  for- 
ward, and  justifies  those  statements,  the  accuracy  of  which  had  been 
impugned  by  Dr.  Davy. 


January  29,  1835. 

WILLIAM  THOMAS  BRANDE,  Esq.,  V.P.  in  the  Chair. 

The  reading  of  a  paper  was  commenced,  entitled,  "  Experimental 
Researches  in  Electricity.  Ninth  Series."  By  Michael  Faraday,  Esq., 
D.C.L.,  F.R.S. 

Februarys,  1S35. 

The  Rev.  PHILIP  JENNINGS,  D.D.,  Vice-President,  in  the  Chair. 

Albert  William  Beetham,  Esq.  j  John  Edye,  Esq. ;  John  Hamett, 
M.D. ;  John  Greathed  Harris,  Esq.  5  the  Rev.  Henry  Tattam,  M.A.; 
and  Martin  Tupper,  Esq.  3  were  elected  Fellows  of  the  Society. 

Mr.  Faraday's  paper,  entitled,  "  Experimental  Researches  in  Elec- 
tricity. Ninth  Series,"  was  resumed  and  concluded. 

In  the  series  of  experiments  which  are  detailed  in  this  paper,  the 
author  inquires  into  the  causes  of  some  remarkable  phaenomena  rela- 
ting to  the  action  of  an  electric  current  upon  itself,  under  certain  cir- 
cumstances, whereby  its  intensity  is  highly  exalted,  and  occasionally 
increased  to  ten,  twenty,  or  even  fifty  times  that  which  it  originally 
possessed.  For  the  production  of  this  eltect,  the  principal  condition 
is  that  the  current  traverse  a  considerable  length  of  a  good  conductor, 
such  as  a  long  wire  3  more  especially  if  this  wire  be  coiled  in  the  form 
of  a  helix ;  and  the  effect  is  still  farther  augmented  when  this  helix  is 
colled  round  a  cylinder  of  soft  iron,  constituting  an  electro-magnet. 
The  evidence  on  which  these  conclusions  are  founded  is  the  following. 
If  an  electromotor,  consisting  of  a  single  pair  of  zinc  and  copper 
plates,  have  these  metals  connected  by  a  short  wire  dipping  into  cups 
of  mercury,  the  electric  spark  consequent  upon  either  forming  or 
breaking  the  circuit  is  so  slight  as  to  be  scarcely  perceptible;  but  if 
a  long  wire  be  employed  as  the  medium  of  connexion,  a  bright  spark 
is  obtained  on  breaking  the  contact.     If  the  wire  be  coiled  in  a  helix. 
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the  spark  is  still  brighter ;  and  if  a  core  of  soft  iron  be  placed  within 
the  helix,  the  spark,  at  the  moment  of  disjunction^  is  more  brilliant 
than  in  any  of  the  former  cases  :  and  the  higher  intensity  of  the  cur- 
rent is  also  manifested  by  the  occurrence  of  a  shock,  at  the  same  mo- 
ment, to  a  person  who  grasps  with  wetted  hands  the  two  ends  of  the 
wire ;  whereas  no  such  effect,  nor  even  any  sensible  impression  on  the 
tongue,  is  produced  by  the  electromotor,  when  a  short  wire  is  em- 
ployed. 

AH  these  effects  of  exaltation  are  produced  at  a  time  when  the  ac- 
tual current  of  electricity  from  the  electromotor  is  greatly  diminished ; 
as  the  author  shows  by  many  experiments  on  the  ignition  of  a  fine 
wire,  and  the  deflection  of  a  galvanometer.  He  also  proves  that  the 
effects  of  the  spark  and  the  shocks  at  the  moment  of  disjunction  of  a 
long  wire,  are  due  to  a  current  far  more  powerful  than  that  which 
passes  through  the  short  wire  at  the  same  instant ;  or  indeed  than 
that  which  passes  through  either  the  long  or  the  short  wire  at  any 
other  instant  of  time  than  wlien  the  disjunction  takes  place. 

Tiiat  this  extraordinary  effect  is  not  due  to  any  species  of  inertia, 
is  shown  by  the  fact,  that  the  same  wire  will  produce  it  in  a  greater  or 
less  degree,  under  circumstances  incapable  of  influencing  any  effect 
depending  on  inertia:  thus,  if  100  feet  of  wire,  when  extended, 
produce  a  certain  effect,  a  greater  effect  will  be  produced  by  coiling 
the  same  wire  into  a  helix,  and  a  still  more  powerful  one  by  employ- 
ing it  as  the  helix  of  an  electro-magnet. 

The  author  ultimately  refers  these  phaenomena  to  an  inductive  ac- 
tion of  the  current,  analogous,  or  perhaps  identical,  with  that  described 
in  the  First  Series  of  these  Experimental  Researches  :  for  he  found 
that  when  a  second  wire  was  placed  parallel  to  the  long  conducting 
wire,  the  ends  of  this  second  wire  being  connected  together  so  that  a 
current  of  electricity  could  circulate  round  it,  then  the  spark  and  shock 
did  not  take  place  at  the  first  wire  at  the  moment  of  disjunction,  but 
a  current  was  induced  at  the  second  wire,  according  to  the  law  ori- 
ginally described  in  the  First  Series.  The  moment  the  current  in  the 
second  wire  was  interrupted,  the  spark  and  shock  appeared  at  the 
first.  These  and  many  other  experiments  were  adduced  to  prove 
that  these  effects,  namely,  the  shock  and  the  spark,  result  from  an  in- 
ductive action  of  the  original  current,  producing,  at  the  moment  it  is 
stopped,  a  current,  in  the  same  direction  as  itself,  in  the  same  wire 
which  serves  to  convey  the  original  current. 

The  author, lastly,  considers  the  reverse  effect  produced  upon  mak- 
ing contact  J  and  concludes  his  paper  by  some  general  views  of  the 
consequences  resulting  from  this  inductive  action  in  various  cases  of 
electric  discharge  5  pointing  out  the  important  influence  it  must  have 
in  magneto-electrical  machines  of  the  ordinary  construction. 

The  reading  of  a  paper  was  then  commenced,  entitled,  *'  Geome- 
trical Researches  concerning  Terrestrial  Magnetism."  By  Thomas^ 
Stephens  Davies,  Esq.,  F.R.S.,  &c. 
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February  12,  1835. 
WILLIAM  THOMAS  BRANDE,  Esq.,  Vice-President,  in  the  Chair. 

Mr.  Davies's  paper,  entitled  ''  Geometrical  Researches  concerning 
Terrestrial  Magnetism,"  was  resumed  and  concluded. 

The  object  of  this  paper  is  to  exhibit  methods  of  conducting  the 
mathematical  inquiries  which  are  applicable  to  the  magnetism  of  the 
earth,  by  the  aid  of  the  coordinate  geometry  of  three  dimensions. 

When  a  point  on  the  surface  of  the  earth  is  given  by  means  of  its 
geographical  coordinates,  we  can  also  refer  it  to  any  rectilinear  co- 
ordinates that  may  be  found  convenient,  and  the  transformations 
of  the  expressions  can  be  made  by  known  and  familiar  methods. 
Also,  since  at  a  given  point  the  needle  Is  deflected  a  measured  quan- 
tity from  the  meridian  plane,  estimated  on  a  tangent  plane  to  the 
earth  at  the  given  point,  and  is  also  depressed  another  measured  quan- 
tity below  the  same  plane  at  that  given  point,  its  position  is  fixed  by 
means  of  these  measures.  It  will  hence  become  capable  of  reference 
also  to  the  same  rectilinear  coordinates  as  those  into  which  the  geoi 
graphical  coordinates  were  transformed.  The  equation  of  the  line^ 
into  which  the  dipping-needle  disposes  itself,  becomes,  therefore,  ca-* 
pable  of  expression  in  terms  of  the  measured  quantities  above  referred 
to  ;  viz.,  the  latitude,  longitude,  dip,  and  variation.  The  method  of 
obtaining  the  constants  which  enter  into  the  ^'  equations  of  the  nee-t 
die**  as  referred  to  the  equator,  a  given  meridian,  and  the  meridian 
at  right  angles  to  it,  are  then  detailed  at  length  by  the  author  j  and 
these  equations  are  calculated  for  six  different  places  :  Port  Bowen^ 
Boat  Island,  Chamisso  Island,  Valparaiso,  Paris,  and  Paramatta. 

With  a  view  to  bring  the  hypothesis  of  the  duality  of  the  centres  of 
magnetic  force  to  a  test,  the  author  proceeds  to  reason,  that  as  a  free 
needle  subjected  to  the  action  of  only  two  poles,  will  always  dispose  it- 
self in  the  plane  which  passes  through  those  poles  and  the  centre  of  mo- 
tion of  the  needle,  the  needle  prolonged  will  always  intersect  the  mag- 
netic axis,  or  line  which  passes  through  the  two  poles.  But  when  four 
straight  lines  are  given  in  space,  a  fifth  line  (or  rather  two  lines)  can  be 
so  drawn  as  to  intersect  them  all.  If,  therefore,  we  have  the  equations 
of  four  dipping-needles  calculated  from  correct  observations,  we  ought 
to  be  able  to  assign  the  equations  of  the  two  lines  which  rest  upon 
them  5  one  or  other  of  which,  in  such  case,  will  be  the  magnetic  axis 
itself.  This  line  ought  to  intersect  every  other  needle  -,  and  hence 
the  constants  in  its  equations  and  the  constants  in  the  equations  of 
any  fifth  needle  ought  to  fulfill  the  algebraical  test  of  intersection.  The 
author  has  calculated  the  equations  of  the  magnetic  axis  for  the  needles 
at  Chamisso,  Valparaiso,  Paramatta,  and  Port  Bowen,  and  made  a 
comparison  of  it  with  the  Paris  needle.  Instead  of  intersecting,  the 
least  distance  between  the  said  axis  and  needle  is  more  than  one  6th  of 
the  terrestrial  radius;  and  hence,  could  the  observations  themselves  be 
depended  on,  as  being  free  from  instrumental  error  and  from  local  dis- 
turbances, the  question  of  the  duality  of  the  centres  of  force  would  be 
at  once  settled  in  the  negative )  but,  as  the  opinions  of  those  philo- 
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sophers  who  are  best  acquainted  with  the  dipping-needle  are  decidedly 
that  the  dipping-needle  is  not  yet  in  such  a  condition  as  to  induce 
implicit  confidence  in  its  indications,  and  as,  moreover^  the  influence 
of  geological  and  meteorological  sources  of  disturbance  are  yet  so  far 
unappreciated  as  to  enable  us  to  correct  the  observations  for  them, 
the  author  hesitates  to  draw  any  positive  conclusion  from  the  result^ 
he  has  obtained.  However^  the  results  thus  obtained^  being  the  di-> 
rect  and  legitimate  deductive  consequences  of  the  observations,  it  is  of 
course  impossible  by  any  other  course  of  investigations  which  proceeds 
from  the  same  data^  to  draw  a  conclusion  more  to  be  depended  on 
than  this.  The  process  he  considers  to  be  mathematically  correct^ 
as  well  as  complete^  and  practicable  5  the  question^  as  far  as  this  test 
18  concerned,  must  remain  open  till  satisfactory  data  can  be  obtained : 
and  he  proposes  at  the  earliest  period  to  resume  the  numerical  dis- 
cussion of  such  observations  as  he  may  be  able  to  procure. 

Mr.  Da  vies  remarks^  that  from  the  great  labour  of  the  calculations^  he 
has  been  led  to  attempt  a  more  brief  method  of  examination  by  means 
of  carefully  executed  geometrical  constructions ;  employing  for  that 
purpose  the  descriptive  geometry,  which  has  the  advantage  of  bring- 
ing all  the  work  to  depend  on  the  intersection  of  the  hyperbola  and 
straight  line^  situated  upon  the  same  plane.  The  resulting  magnetic 
axes  of  the  tew  cases  he  has  constructed,  though  very  far  from  co- 
inciding, are  yet  positive  in  the  same  general  region  of  the  figure  5  and 
therefore  the  probability  that  their  want  of  coincidence  arises  from 
erroneous  and  uncorrected  observation  is  increased,  and  the  impor- 
tance of  a  more  extended  and  careful  series  of  observations  consider- 
ably augmented. 

For  the  purpose  of  examining  the  general  character  of  the  magnetical 
phaenomena  which  ought  to  result  from  the  hypothesis  of  the  duality  of 
the  poles,  Mr.  Davies  proceeds  to  investigate  the  formulae  which  ex- 
press those  phaenomena.  These  are^  the  magnetic  equator, — the  point4 
at  which  the  needle  should  become  vertical, — the  lines  of  equal  dip, — 
the  Halleyan  lines,  or  lines  of  equal  variation, — the  isodynamic  lines 
of  Hansten, — and  the  points  at  which  the  magnetic  intensity,  com- 
pared with  the  points  immediately  contiguous  in  all  directions,  is  a 
maximum,  or  in  other  words,  where  the  isodynamic  lines  are  reduced 
to  points.  The  first  two  of  these  only,  are  treated  in  the  present 
paper ;  the  remaining  ones  will  be  the  subject  of  a  future  memoir 
shortly  to  be  submitted  to  the  Society. 

The  mathematical  processes  themselves  scarcely  admit  of  verbal 
description  ;  but  the  results  of  the  investigation  are  briefly  these. 

When  the  centres  of  force  are  situated  within  the  sphere,  there  will 
be  one  only,  or  some  even  number  of  continuous  lines  on  the  surface 
of  the  earth,  at  any  point  of  which  the  needle  will  be  horizontal,  ac- 
cording as  the  poles  be  of  equal  or  unequal  intensities.  Whether 
the  magnetic  equator  be  determined  with  sufficient  accuracy  to  assure 
us  that  there  is  but  one  such  line,  is  a  matter  of  considerable  doubt ; 
but  if  it  should  be  admitted  that  it  is,  it  offers  a  strong  confirmation  of 
the  strict  analogy  between  the  terrestrial  and  all  other  magnets  with 
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two  poles^  and  thence  an  increasing  confidence  in  all  the  other  ana- 
logies conceived  to  exist  between  them. 

The  points  at  which  .the  needle  is  vertical  are  given  by  means  of  two 
equations^  one  of  the  fifth  and  the  other  of  the  second  degree^  and 
hence  altogether  there  are  ten  such  points  theoretically  possible.  How 
inany  of  these  may  be  simultaneously  real  the  equations  do  not,  in 
their  literal  form,  seem  capable  of  determining  -,  but  at  all  events  they 
will,  in  all  cases,  be  an  even  number,  either  0,  2,  4,  6,  8,  or  1 0.  One 
having  been  determined,  one  other  at  least  must  exist  .in  the  actual 
circumstances  of  the  terrestrial  two-poled  magnet.  How  many  so- 
ever such  simultaneous  points  there  may  be,  they  must  all  lie  in  the 
same  plane  ;  and  hence,  if  the  second  point  which  must  exist  could 
be  determined,  then  the  great  circle  in  the  plane  of  which  the  axis  of 
the  magnet  itself  is  situated  would  be  determined j  and  thus  another 
test  would  be  afforded  of  the  truth  or  error  of  the  hypothesis  itself. 
Mr.  Davies  suggests  that  as  this  plane  will  be  symmetrical  with  respect 
to  the  phsenomena  taking  place  on  each  side  of  it,  its  position  might 
be  tentatively  assigned  from  a  series  of  observations  of  those  phaeno- 
mena,  especially  of  the  dip  and  intensity ;  the  variation  being  for  ob- 
vious geometrical  reasons  excluded. 

Though  the  resulting  formula  does  not,  in  its  literal  form,  appear  to 
be  capable  of  decomposition  into  factors,  yet  from  some  considera- 
tions, chiefly  analogical,  Mr.  Davies  is  led  to  hazard  the  conjecture 
that  it  is  capable  of  such  decompossition ;  but  as  this  is  uncertain,  he 
builds  no  consequences  upon  it,  but  leaves  those  consequences  which 
would  flow  from  it,  open  till  it  shall  be  discovered  whether  they  would 
be  justified  by  the  conjecture  itself  being  proved  to  be  correct. 

A  paper  was  also  read,  entitled,  '^  On  certain  Peculiarities  in  the 
double  Refraction,  and  Absorption  of  Light,  exhibited  in  the  Oxalate  of 
Chromium  and  Potash.*'   By  Sir  David  Brewster,  K.H.,  L.L.D.,  F.R.S. 

The  crystals  of  the  oxalate  of  chromium  and  potash  are,  generally 
speaking,  opake;  for  at  thicknesses  not  much  greater  than  the  25th 
of  an  inch,  they  are  absolutely  impervious  to  the  sun's  rays,  and  their 
colour,  seen  by  reflected  light,  is  nearly  bLick  j  but  when  powdered, 
they  are  green  ;  and  the  colour  of  the  smaller  crystals,  viewed  either 
by  reflected  or  by  transmitted  daylight,  is  blue.  One  of  the  most 
remarkable  of  the  properties  of  this  salt  is  the  difference  of  colour  in 
the  two  images  formed  by  double  refraction.  At  a  certain  small  thick- 
ness, the  least  refracted  image  is  bright  blue,  and  the  most  refracted 
image  bright  green.  The  blue  is  found  by  analysis  with  the  prism  to 
contain  an  admixture  of  green,  and  the  green  an  admixture  of  Ted  ; 
and  by  candlelight  this  red  predominating  over  the  green,  gives  the 
crystal  a  pink  hue.  At  greater  thicknesses  the  blue  becomes  purdr 
and  fainter,  and  the  green  passes  into  red;, and  at  a  certain  thickness 
the  least  refracted  blue  image  disappears  altogether,  and  the  most 
refracted  image  is  alone  seen.  At  still  greater  thicknesses  this  image 
also  disappears,  and  absolute  opacity  ensues.  When  the  crystal  is 
exposed  to  polarized  lights  with  its  axis  in  the  plane  of  polarization. 
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the  transmitted  light  is  green  ;  but  when  the  axis  Is  perpendicular  ta 
that  plane,  the  transmitted  light  is  blue.  A  solution  of  the  salt  ex- 
hibits the  same  general  action  upon  light  as  the  solid,  with  the  excep- 
tion of  double  refraction.  This  salt  has  also  the  peculiar  property  of 
exciting  a  specific  action  upon  a  definite  red  ray^  situated  near  the 
extremity  of  the  red  portion  of  the  spectrum. 


February  19,  1835. 
Sir  JOHN  RENNIE,  Knt.  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled,  ^<  On  the  probable  Position  of  the 
South  Magnetic  Pole."     By  Edward  Rudge,  Esq.,  F.R.S.,  &c. 

The  recent  discovery  of  the  site  of  the  North  Magnetic  Pole,  which 
has  resulted  from  the  experiments  of  Capt.  James  Ross,  suggested 
to  the  author  the  inquiry  whether  any  similar  indications  of  an  ap- 
proach to  the  South  Magnetic  Pole  can  be  gathered  from  any  obser- 
vations now  on  record.  With  this  view  a  table  is  given  of  the  obser- 
vations made  by  Tasman  in  1642  and  1643,  during  h\s  voyage  of 
discovery  in  the  Southern  Ocean,  extracted  from  his  journal ;  irom 
which  it  appears  that  he  on  one  occasion  noticed  the  continual  agita- 
tion of  the  horizon tnl  needle,  in  south  latitude  42°  25',  and  longitude 
from  Paris  1 60°.  On  the  presumption  that  the  South  Magnetic  Pole 
was  at  that  time  near  this  spot,  and  that  it  has  since  been  retrograd- 
ing towards  the  East,  the  author  conjectures  that  it  will  now  be  found 
in  or  about  the  43rd  parallel  of  south  latitude;  and  to  the  south-east 
of  the  Island  of  Madagascar,  a  situation  extremely  convenient  for 
ascertaining  its  exact  position,  which  he  considers  as  an  object  of 
great  theoretical  as  well  as  practical  importance. 

The  reading  of  a  paper  was  then  commenced,  entitled,  "  An  Ex- 
perimental Inquiry  into  the  Cause  of  the  grave  and  acute  Tones  of 
the  Humiin  Voice."  By  John  Bishop,  Esq.  Communicated  by 
P.  M.  Roget,  M.D.,  Sec.  R.S. 


February  26, 1835. 

JOHN  WILLIAM   LUBBOCK,  Esq.,  Vice-President  and  Trea- 

surer,  in  the  Chair. 

The  reading  of  a  paper,  entitled,  "  An  Experimental  Inquiry  into 
the  Cause  of  the  grave  and  acute  Tones  of  the  Human  Voice."  By 
John  Bishop,  Esq.  Communicated  by  P.  M.  Roget,  M.D.,  Secretary 
to  the  Royal  Society,  was  resumed  and  concluded. 

The  author  considers  all  the  theories  hitherto  proposed  respecting 
the  functions  of  the  organs  of  the  human  voice,  as  not  only  unsatis- 
factory, but  as  being  founded  on  erroneous  views.  He  shows  that 
the  modulation  of  the  tones  of  the  voice  is  not  the  result  of  variations 
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cither  exclusively  in  the  length  or  in  the  tension  of  the  vocal  chords; 
or  in  the  size  of  the  aperture  of  the  glottis^  or  in  the  velocity  or  the 
temperature  imparted  to  the  air  in  its  transit  through  these  passages. 
He  regards  the  organs  of  the  voice  as  combining  the  properties  of  wind 
and  of  stringed  musical  instruments  -,  and  shows^  firsts  that  for  the  pro* 
duction  of  any  musical  tone  it  is  necessary  that  the  vocal  chords  should 
previously  be  made  mutually  to  approximate ;  and,  secondly^  that  the 
muscular  forces  acting  on  the  arytenoid  cartilages  and  vocal  chords 
are  adequate  not  only  to  resist  the  pressure  of  the  column  of  air  issu- 
ing from  the  lungs,  but  also  to  render  either  the  whole  or  certain 
portions  of  the  vocal  chords  susceptible  of  vibration  when  traversed 
by  the  current  of  respired  air.  In  proportion  as  these  parts  of  the 
vocal  chords,  thus  rendered  vibratory,  increase  in  length,  the  number 
of  their  vibrations,  performed  in  a  given  time,  diminishes,  and  the 
tone  of  the  sound  emitted  becomes,  in  consequence,  more  grave ; 
and,  conversely,  the  tone  is  more  acute  as  the  vibrating  portions  of 
the  chord  are  shorter :  these  phaenomena  being  precisely  analogous 
to  those  which  take  place  in  stringed  musical  instruments. 

The  author  concludes  his  paper  with  some  observations  on  the 
comparative  physiology  of  the  voice ;  and  on  the  extensive  range  and 
superior  excellence  of  this  faculty  in  man. 

The  following  letter  was  read ; 

British  Museum,  February  ^th,  1835. 
My  Dear  Sir, 

I  am  commanded  by  His  Royal  Highness  the  President  of  the 
Royal  Society  to  request  that  you  will  state  from  the  Chair,  at  the 
close  of  this  evening's  meeting,  how  sincerely  His  Royal  Highness  re« 
grets  that,  in  consequence  of  the  opinion  of  Dr.  Maton  and  his 
other  medical  advisers,  he  is  obliged,  jfor  the  present,  to  forego  thq 
pleasure,  so  truly  gratifying  to  himself,  of  holding  the  usual  Soirees 
at  Kensington  Palace.  His  Royal  Highness,  however,  hopes  that,  by 
the  blessing  of  Providence,  he  may  yet  have  the  satisfaction  of  receive 
ing  the  Fellows  as  heretofore,  before  the  termination  of  the  present 
Session. 

I  am  ever,  my  dear  Sir,  faithfully  yours, 

John  George  Children,  Sec.  R.  S. 

John  William  Lubbock,  Esq. 
V.  P.  and  Treas.  R.  S. 


March  5,  1835. 

Sir  BENJAMIN  COLLINS  BRODIE,  Bart.,  Vice-President,  in 

the  Chair. 

• 

A  paper  was  read,  entitled,  *'  A  new  Method  of  discovering  the 
Equations  of  Caustics.'*  By  G.  H.  S.  Johnson,M.A.,Tutor  of  Queen's 
College,  Oxford.  Communicated  by  the  Rev.  Baden  Powell,  M.A.> 
F.K.o. 

Peculiar  difficulty  has  hitherto  attended  the  determination  of  the 
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equation  of  the  curre  formed  by  the  perpetual  intersection  of  rays^ 
which^  diverging  from  a  luminous  pointy  are  reflected  by  a  polished 
surface  of  a  given  curvature.  Curves  of  this  description  have  been 
denominated  caustics ;  and  the  method  usually  employed  to  discover 
their  polar  equations,  or  the  relation  between  the  radius  vector  of  any 
point  of  the  curve  and  the  tangent  at  that  point,  is  both  long  and  in- 
elegant, and  is  considered  by  the  author  as  involving  considerable 
inaccuracy  of  reasoning.  He  proposes,  therefore,  to  substitute  a  new 
method  of  investigation,  by  taking  the  polar  equation  of  one  of  the 
reflected  rays,  and  differentiating  this  equation  with  respect  to  the 
arbitrary  quantities  solely  which  determine  its  position,  and  thus  ob- 
taining the  polar  co-ordinates  of  the  point  of  intersection  of  two  con- 
secutive lines  ;  and  finally,  by  elimination,  the  equation  of  the  curve 
in  which  all  such  points  are  found.  He  is  thus  led  to  results  remark- 
able for  their  simplicity,  elegance,  and  generality :  and  he  gives  par- 
ticular applications  of  his  method,  exemplifying  the  facility  with  which 
it  effects  the  solution  of  problems  extremely  difficult  of  management 
by  the  ordinary  methods  hitherto  employed.  His  method  is  also  ap- 
plicable to  the  determination  of  the  equations  of  the  evolutes  of  curves, 
and  to  various  other  problems  of  a  similar  nature. 

A  paper  was  also  read,  entitled,  "  Discovery  of  the  Metamorphoses 
in  the  second  Type  of  the  Cirripedes,  viz.  the  l^epades^  completing 
the  Natural  History  of  these  singular  Animals,  and  confirming  their 
affinity  with  the  Crustacea.**  By  J.  V.  Thompson,  Esq.,  F.L.S., 
Deputy  Inspector  General  of  Hospitals.  Communicated  by  Sir  James 
Macgrigor,  Bart.,  M.D.,  F.R.S. 

The  discoveries  madeby  the  authorof  the  remarkable  metamorphoses 
which  the  animals  composing  the  first  family  of  the  Cirripedes,  or  Ba* 
lani,  undergo  in  the  progress  of  their  developement,  and  which  he  has 
published  in  the  third  number  of  his  Zoological  Researches  (p.  76),  are 
in  the  present  paper,  which  is  intended  as  a  prize  Essay  for  one  of  the 
Royal  Medals,  followed  up  by  the  report  of  his  discovery  of  similar 
changes  exhibited  by  three  species  of  two  other  genera  of  the  second 
tribe  of  this  family,  namely,  the  Lepades.  The  larvee  of  this  tribe,  liks 
those  of  the  Balani,  have  the  external  appearance  of  bivalve  Monoculi, 
furnished  with  locomotive  organs,  in  the  form  of  three  pairs  of  members, 
the  most  anterior  of  which  are  simple  and  the  other  bifid.  The  back  of 
the  animal  is  covered  by  an  ample  shield,  terminating  anteriorly  in  two 
extended  horns,  and  posteriorly  in  a  single  elongated  spinous  process. 
Thus  they  possess  considerable  powers  of  locomotion,  which,  with  the 
assistance  of  an  organ  of  vision,  enable  them  to  seek  their  future  per- 
manent place  of  residence.  The  author  is  led  from  his  researches  to 
the  conclusion  that  the  Cirripedes  do  not  constitute,  as  modern  na- 
turalists have  considered  them,  a  distinct  class  of  animals,  but  that 
they  occupy  a  place  intermediate  between  the  Crustacea  decapoda, 
with  which  the  Balani  have  a  marked  affinity,  and  the  Crustacea  en- 
tomostraca,  to  which  the  Lepades  are  allied  ;  and  that  they  have  no 
natural  affinity  with  the  Testaceous  Mollusca,  as  was  supposed  by 
LinnsBus,  and  all  the  older  systematic  writers  on  Zoology. 
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March  12,  1835. 
The  Rcr.  PHILIP  JENNINGS,  D.D.,  Vice-President,  in  the  Chair. 

Continuation  of  a  former  paper  "  On  the  twenty-five  feet  Zenith 
Telescope,  lately  erected  at  the  Royal  Observatory ;  "  by  John  Pond, 
Esq.,  F.R.S.,  Astronomer  Royal. 

For  determining  the  place  of  any  star  passing  the  meridian  near  the 
zenith,  at  the  Royal  Observatory  at  Greenwich,  three  different  me- 
thods may  be  employed  :  first,  by  means  of  the  mural  circles  ;  se- 
condly, by  the  zenith  telescope,  used  alternately  east  and  west;  and 
lastly,  by  means  of  a  small  subsidiary  angle,  as  described  by  the  au- 
thor in  a  former  paper.  The  details  of  computations  made  according 
to  each  of  these  three  methods  are  contained  in  the  present  paper ; 
from  which  it  appears  that  they  all  give  results  nearly  identical ;  and 
that,  when  the  observations  with  the  two  circles  are  made  with  suf- 
ficient care,  the  greatest  error  to  be  apprehended  does  not  exceed 
the  quarter  of  a  second. 

*•  Remarks  towards  establishing  a  Theory  of  the  Dispersion  of 
Light."  By  the  Rev.  Baden  Powell,  M.A.,  F.R.S.,  Savilian  Professor 
of  Geometry  in  the  University  of  Oxford. 

In- an  abstract  of  M.  Cauchy*s  Theory  of  Undulations,  published 
In  the  London  and  Edinburgh  Journal  of  Science,  the  author  of  the 
present  paper  deduced  a  formula  expressing  precisely  the  relation 
between  the  length  of  a  wave  and  the  velocity  of  its  propagation ;  and 
showed  that  this  last  quantity  is,  in  fact,  the  same  as  the  reciprocal 
of  the  refractive  index.  The  author  here  examines,  by  means  of  this 
formula,  the  relation  between  the  index  of  refraction  and  the 
length  of  the  period,  or  wave,  for  each  definite  ray,  throughout  the 
whole  series  of  numerical  results  which  we  at  present  possess  ;  and 
the  conclusion  to  which  he  arrives  from  this  comparison,  for  all  the 
substances  examined  by  Frauenhofer,  viz.  for  four  kinds  of  flint  glass, 
three  of  crown  glass,  water,  solution  of  potash,  and  oil  of  turperitine, 
is  that  the  refractive  indices  observed  for  each  of  the  seven  definite 
rays  are  related  to  the  length  of  waves  of  the  same  rays,  as.  nearly  as 
possible  according  to  the  formula  above  deduced  from  Cauchy's  theory. 
For  all  the  media  as  yet  accurately  examined,  therefore,  the  theory  of 
undulations,  as  modified  by  that  distinguished  analyst,  supplies  at 
once  both  the  law  and  the  explanation  of  the  phenomena  of  the  di-< 
spersion  of  light. 

March  19,  1835. 

Sir  JOHN  RENNIE,  Knt.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled,  "  Some  Account  of  the  Eruption  of 
Vesuvius,  which  occurred  in  the  month  of  August,  1834,  extracted 
from  the  manuscript  notes  of  the  Cavaliere  Monticelli,  Foreign  As- 
sociate of  the  Geological  Society,  and  from  other  sources ;  together 
with  a  Statement  of  the  Products  of  the  Eruption,  and  of  the  Conr 
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dition  of  the  Volcano  subsequently  to  it."  By  Charles  Dkubeny; 
F.R.S.,  F.G.S.,  and  Professor  of  Chemistry  in  the  University  oif 
Oxford. 

It  appears,  from  the  information  collected  by  the  autlior,  that  for  a 
considerable  time  previously  to  the  late  eruption  of  Vesuvius,  stones 
aiid  scoriae  had  been  thrown  up  from  the  crater,  and  had  accumulated 
into  two  conical  masses,  the  largest  of  which  was  more  than  two  hun- 
dred feet  in  height.  On  the  night  of  the  24th  of  August  last,  after 
the  flow  of  considerable  currents  of  lava,  a  violent  concussion  took 
place,  followed  by  the  disappearance  of  both  these  conical  hillocks, 
which,  in  the  course  of  a  single  night,  were  apparently  swallowed  up 
within  the  cavities  of  the  mountain.  Fresh  currents  of  lava  continued 
to  flow  for  several  days  subsequently,  destroying  about  180  houses, 
spreading  devastation  over  a  large  tract  of  country,  and  destroying  all 
the  fish  in  the  neighbouring  ponds  and  lakes.  After  the  29th  of  August, 
no  further  signs  of  internal  commotion  were  manifested,  with  the  ex- 
ception  of  the  disengagement  of  aqueous  and  aeriform  vapours  from  the 
crater,  a  phenomenon  which,  in  a  greater  or  less  degree,  is  at  all  times 
observable.  The  author  descended  twice  into  the  interior  of  the  crater, 
which  then  presented  a  comparatively  level  surface ;  its  sides  con- 
sisting of  strata  of  loose  volcanic  sand  and  rapilli,  coated  with  saline 
incrustations  of  common  salt,  coloured  red  and  yellow  by  peroxide  of 
iron.  The  vapours  which  issued  from  various  parts  of  the  surface, 
collected  and  condensed  by  means  of  an  alembic,  introduced  into  the 
ground,  were  found  to  consist  principally  of  steam  and  muriatic  acid, 
with  only  a  slight  trace  of  sulphureous  or  sulphuric  acids.  From  a 
trial  with  solution  of  barytes,  the  author  concludes  that  carbonic  acid 
was  also  exhaled,  but  neither  nitrogen  nor  sulphuretted  hydrogen 
appeared  to  form  any  part  of  the  gas  emitted.  The  steam  issuing 
from  the  lava  contained  both  free  muriatic  acid  and  also  muriate  of 
ammonia,  which  latter  salt  could  not  be  detected  in  the  gas  from  the 
volcano  itself.  The  author  conceives  that  these  volatile  principles 
are  entangled  in  the  lava,  and  are  subsequently  disengaged. 


March  26,  1835. 
WILLIAM  THOMAS  BRANDE,E8q.,Vice.President,in  the  Chair. 

*'  On  the  Temperature  of  some  Fishes  of  the  Genus  Thunnus." 
By  John  Davy,  M.D.,  F.R.S.,  Assistant  Inspector  of  Army  Hospitals. 

The  author  had  occasion  to  observe,  many  years  ago,  that  the  Bonito 
{Thynnus  pelamys,  Cuv.)  had  a  temperature  of  99*^  of  Fahr.  when  the 
surrounding  medium  was 80°  5,  and  that  it,  therefore,  constituted  an  ex- 
ception to  the  generally  received  rule  that  fishes  are  universally  cold- 
blooded. Having  found  that  the  gills  of  the  common  Thunny  of  the  Medi- 
terranean {Thynnus  vulgaris,  Cuv.)  were  supplied  with  nerves  of  un- 
usual magnitude,  that  the  heart  of  this  latter  fish  was  very  powerful, 
and  that  its  muscles  were  of  a  dark  red  colour,  he  was  led  to  conjec- 
tureuhat  it  might,  like  the  Bonito,  be  also  warm-blooded;  and  this 
opinion  is  corroborated  by  the  testimony  of  several  intelligent  fisher- 
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men.  The  author  endeavours  to  extend  thb  analogy  to  other  species 
of  the  same  family,  which,  according  to  the  reports  of  the  fishermen 
of  whom  he  made  inquiries,  have  a  high  temperature,  and  in  whose 
internal  structure  he  noticed  similar  peculiarities  as  in  the  Thunny ; 
namely,  very  large  branchial  nerves,  furnished  with  ganglia  of  consi- 
derable size.  In  this  respect  he  considers  that  in  these  fishes  the 
branchial  system  of  organs  makes  an  approximation  to  the  respiratory 
apparatus  of  the  Mammalia,  and  that  it  probably  contributes  to  the 
elevation  of  temperature,  resulting  from  the  more  energetic  respira- 
tion which  he  supposes  to  be  exercised  by  these  organs.  He,  how- 
ever, thinks  it  not  improbable  that  these  fish  may  possess  means  of 
generating  heat  peculiar  to  themselves,  and  of  which  at  present  we 
have  no  adequate  idea.  He  conceives  that  the  situation  of  the  kid- 
neys, of  which  a  considerable  portion  is  even  higher  than  the  stomachs 
and  posterior  io  the  gills,  and  which  are  of  large  size,  and  well  sup- 
plied with  nerves  and  blood-vessels,  may  possibly  act  a  part  in  the 
production  of  an  elevated  temperature ;  but,  on  the  whole,  he  is  dis- 
posed to  ascribe  the  greatest  share  of  this  efiPect  to  the  superior  mag- 
nitude of  the  branchial  nerves. 


PROCEEDINGS 

OF 

THE  ROYAL  SOCIETY. 

1834-1835.  No.  21, 

June  4,  1835. 
TheRer.  GEORGE  PEACOCK,  M. A.,  Vice-President,  in  the  Chair. 

Edward  Blackett  Beaumont,  Esq.  3  William  Borrer,  Esq'. ;  John 
Davidson,  Esq.;  Sir  Richard  Dobson,  Knt. ;  Thomas  Jones,  Esq. ; 
Thomas  Mayo,  M.D.  5  Benjamin  Oliveira,  Esq. ;  and  Captain  Wil- 
liam Symonds,  R.N.,   were  elected  Fellows  of  the  Society. 

M.  Elie  de  Beaumont;  M.  Frederick  Cuvier  5  M.  Flourens  j  Pro- 
essor  Hanson  j  and  Dr.  Rosenberger,  were  elected  Foreign  Mem- 
bers of  the  Society. 

The  reading  of  a  paper,  entitled,  *<  On  the  Influence  of  the  Tricus- 
pid Valve  of  the  Heart  on  the  Circulation  of  the  Blood."  By  T.  W. 
King,  Esq.,  M.R.C.S.  Communicated  by  Thomas  Bell,  Esq.,  F.R.S., 
— «was  resumed  and  concluded. 

The  purport  of  this  paper  is  to  prove  experimentally  that  the  tri- 
cuspid valve  of  the  human  heart  does  not,  in  the  ordinary  state  of  the 
circulation,  completely  prevent  the  reflux  of  blood  from  the  ventricle 
into  the  auricle  on  the  right  side,  and  that  the  amount  of  regurgita- 
tion is  continually  varjring  according  to  the  difierent  degrees  of  disten- 
tion of  the  ventricle.  The  author  points  out  the  anatomical  differences 
between  the  auriculo- ventricular  valves  on  the  right  and  left  sides  of 
the  heart;  from  the  consideration  of  which  it  might  have  been  inferred, 
independently  of  direct  experiment,  that  while  the  structure  of  the 
mitral  valve  is  adapted  to  close  accurately  all  communication  between 
the  left  auricle  and  ventricle  during  the  contraction  of  the  latterr  that 
of  the  tricuspid  valve  is  designedly  calculated  to  allow,  when  closed, 
of  the  flow  01  a  certain  quantity  of  blood  from  the  right  ventricle  back 
again  into  the  auricle.  The  comparatively  imperfect  valvular  func- 
tion of  these  latter  membranes  is  shown  by  various  experiments  on 
recent  hearts,  in  which  it  was  found  that  fluids  injected,  through  the 
aorta,  into  the  left  ventricle,  were  perfectly  retained  in  that  cavity,  by 
the  closing  of  the  mitral  valve ;  but  that  when  the  right  ventricle  was 
similarly  injected  through  the  pulmonary  artery,  the  tricuspid  valves 
generally  allowed  of  the  escape  of  the  fluid  in  streams,  more  or  less 
copious,  in  consequence  of  the  incomplete  apposition  of  their  margins. 
On  repeating  these  experiments  on  different  animals  the  author  ob- 
tained similar  results ;  but  found  that  the  imperfection  of  the  valvu- 
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lar  function  was  great£r>  the  sooner  the  heart  was  examined  after  the 
death  of  the  animal ;  and  that  if  the  trials  were  made  after  the  lapse 
of  a  certain  time,  the  rigidity  which  gradually  supervened  on  the  mus- 
cular fibres  of  the  heart,  and  of  the  earner  columna  attached  to  the 
margins  of  the  valves,  brought  them  into  more  complete  apposition 
and  led  to  the  accurate  closing  of  the  passage.  This  efiFect,  however, 
was  never  so  perfectly  accomplished  in  the  tricuspid,  as  in  the  mitral 
valves. 

The  author  regards  this  peculiarity  of  structure  in  the  tricuspid 
valve  as  an  express  provision  against  the  mischiefs  that  might  result 
from  an  excessive  afflux  of  blood  to  the  lungs,  analogous  to  a  safety- 
valve  ;  and  as  more  especially  advantageous  in  incipient  diseased 
enlargements  of  the  right  ventricle.  He  adverts  to  the  conditions  of 
the  heart  during  the  foetal  state  of  existence,  in  which  the  same  ne- 
cessity of  guarding  against  excessive  pressure  does  not  occur^  and 
where  the  structures  are  found  to  correspond  to  the  variation  of  func- 
tions. A  similar  adjustment  of  the  right  auriculo-ventricular  valve 
to  the  peculiar  circumstances  and  habits  of  animals  may  also  be 
traced  by  extending  the  inquiry  to  various  classes  of  animals. 

"  Report  of  a  Committee  for  collecting  Information  respecting  the 
occurrence  of,  and  the  more  remarkable  Phaenomena  connected  with, 
the  Earthquakes  lately  felt  in  the  Neighbourhood  of  Chichester."  By 
J.  P.  Gruggen,  Esq.  Communicated  in  a  letter  to  P.  M.Roget,  M.D., 
Sec.  R.S. 

This  paper  contains  an  authentic  report  of  the  shocks  of  earth- 
quakes which,  during  the  last  two  years,  have  been  felt  at  Chi- 
chester and  the  surrounding  country  -,  drawn  up  from  accounts  given 
by  various  correspondents,  in  answer  to  printed  queries  extensively 
circulated.  The  first  shock  occurred  on  the  18th  of  September,  and 
the  second  on  the  13th  of  November,  1833.  Another  and  more  se- 
vere shock  was  felt  on  the  23d  of  January,  1834,  and  in  the  latter  end 
of  the  same  year  two  slighter  shocks  were  experienced,  namely,  one 
on  the  27th  of  August,  and  the  next  on  the  2Jst  of  September;  the 
last,  which  was  less  than  any  of  the  former,  took  place  on  the  12th  of 
January,  1835. 

The  Society  then  adjourned  over  Whitsun  week  to  meet  again  on 
the  1 8th  instant. 


June  18,  1835. 
Sir  JOHN  RENNIE,  Knt.,  Vice-President,  in  the  Chair. 

June  18. — The  following  papers  were  read  : 

"  Discussion  of  Tide-Observations  made  at  Liverpool."  By  J.  W. 
Lubbock,  Esq.,  V.P.  and  Treas.  R.S. 

The  author  has  here  presented  to  the  Society,  by  permission  of  the 
British  Association  for  the  Advancement  of  Science^  a  discussion  by 
M.  Dessiou  of  about  14,000  tide-observations  made  at  Liverpool,  on 
the  plan  similar  to  that  adopted  with  regard  to  the  London  Dock  ob- 
servations.   The  first  book  contains  the  moon's  transits^  classified 
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with  the  moon*8  parallax  and  declination^  together  with  the  date  and 
corresponding  time  and  height  of  high  water  ;  the  height  of  the  baro- 
meter is  also  added  to  the  observations  of  about  four  years.  The 
second  book  contains  the  same  quantities,  classified  further  according 
to  the  different  calendar  months,  and  for  each  minute  of  the  moon's 
horizontal  parallax.  The  third  book  contains  a  similar  classification 
for  the  moon's  declination.  The  average  results  are  given  in  tables 
at  the  end. 

Some  remarks  are  subjoined  on  the  registers  of  the  observations 
taken  at  the  London  and  St.  Katherine's  Docks;  from  which  it  appears 
that  the  tide  is  about  five  minutes  earlier  in  the  former  than  in  the 
latter  of  these  two  places ;  and  that  the  difference  in  height  is  about 
hve  feet. 

**  On  the  Star-fish  of  the  genus  Comatulat  demonstrative  of  the 
Pentacrinus  EuropiBus  being  the  young  of  our  indigenous  Species." 
By  John  V.  Thompson,  Esq.,  F.L.S.,  Deputy  Inspector  General  of 
Hospitals.     Communicated  by  Sir  James  Macgrigor,  Bart.,  F.R.S. 

The  author  states  that  the  Pentacrinus  Europaus,  which  is  fixed  by 
its  stem  to  other  bodies,  and  consequently  deprived  of  the  power  of 
locomotion,  is  produced  from  the  ova  of  the  Comalula,  and  becomes 
in  a  subsequent  stage  of  its  evolution  detached,  assuming  the  form  of 
this  genus  of  Asterida,  and  capable  of  moving  freely  in  the  ocean  ^  at 
one  time  crawling  amongst  submarine  plants,  at  others  floating  to 
and  fro^  or  swimming  in  a  manner  similar  to  Medusa. 

"  On  the  Ova  of  Women  and  Mammiferous  Animals,  as  they  exist 
in  the  Ovaries  before  Impregnation.*'  By  Thomas  Wharton  Jones^ 
Esq.     Communicated  by  Robert  Lee,  M.D.,  F.R.S. 

After  reviewing  the  accounts  given  by  various  authors  of  the  struc- 
ture of  the  ovaries,  corpora  lutea,  and  ova  in  different  tribes  of  ani- 
mals, the  author  proceeds  to  the  anatomical  description  of  the  ovaries 
in  the  human  species,  which  he  finds  to  correspond  with  those  of  the 
Mammalia  generally,  and  to  consist  of  a  parenchyma  or  stroma,  and 
an  envelope  or  indusium,  derived  from  the  peritoneum.  The  stroma 
immediately  under  the  peritoneal  envelope  is  condensed  into  the  form 
of  a  tunic,  to  which  the  peritoneum  closely  adheres,  and  which  has 
received  the  name  of  the  tunica  albuginea,  or  indusium  proprium.  The 
vesicles  of  De  Graaf  are  imbedded  in  this  tunic,  and  are  situated  prin- 
cipally near  the  surface  of  the  ovary  :  in  the  human  species  they  are 
about  one  fifth  of  an  inch  in  diameter.  The  proper  capsule  of  the 
Graafian  vesicle  is  composed  of  two  layers  3  the  outer  being  thin, 
dense,  and  vascular ;  the  inner,  thicker,  softer^  and  more  opaque.  The 
nucleus  of  the  vesicle  consists  of,  1st,  a  granular  membrane;  2ndly, 
acoagulable  granular  fluid  inclosed  in  the  membrane;  Srdly,  a  circular 
mass  or  disc  of  granular  matter,  termed  by  Baer  the  proligerous  disc, 
connected  with  the  granular  membrane  on  the  promment  side  of  the 
vesicle,  and  presenting  in  its  centre,  on  the  side  towards  the  interior 
of  the  vesicle,  a  small  rounded  prominence,  called  the  cumulus,  and 
on  the  opposite  side  a  small  cup-like  cavity,  hollowed  out  of  the  cu- 
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mulus  I  and,  4thly,  the  ovum^  which  is  contained  in  the  cavity  just 
mentioned.  The  human  ovum  is  so  small  as  to  be  only  just  percep- 
tible to  the  naked  eye,  being  the  150th  part  of  an  inch  in  diameter. 
It  has  a  soft  transparent  envelope  of  considerable  thickness,  and 
contains  a  substance  composed  of  grains,  adhering  together  by  the 
intervention  of  a  delicate  mucous  tissue.  At  the  inner  surface  of  the 
envelope,  the  author  discovered  a  delicate  transparent  vesicle,  about 
the  900th  part  of  an  inch  in  diameter,  and  having  on  one  side  a  small 
elevation,  which,  projecting  among  the  grains  composing  the  walls  of 
the  granular  sac,  fixes  the  vesicle  in  its  place.  The  author  considers 
this  vesicle  as  being  analogous  to  that  described  by  Professor  Pur* 
kinje  in  the  cicatricula  of  the  immature  eggs  of  birds,  and  which  ex- 
ists also  in  the  ova  of  other  oviparous  animals,  and  is  termed  by  Baer 
the  germinal  vesicle. 

The  author  has  also  examined  the  ovn  of  the  cow,  sheep,  sow,  rab- 
bit, rat,  and  mouse;  and  has  found  in  all  these  animals  a  germinal 
vesicle,  differing  in  no  essential  particular  from  the  human  structure^ 
and  in  size  bearing  a  proportion  to  that  of  the  ovum  as  one  to  six. 

Although  there  is,  at  first  sight,  a  considerable  resemblance  be- 
tween the  nucleus  of  the  vesicle  of  De  Graaf  and  the  immature  yelk 
of  the  egg  of  a  bird,  the  author  thinks,  contrary  to  the  opinion  of 
Baer,  that  there  is  no  real  analogy  between  them ;  because,  in  the 
Graafian  vesicle  of  the  Mammalia  there  is  no  membrane  surrounding 
its  nucleas  similar  to  the  vitellary  membrane  of  the  ovum  in  birds, 
nor  does  this  latter  membrane  appear  first  under  the  form  of  a  gra- 
nular membrane.  The  vesicle  of  Purkinje  consists  merely  of  a  delicate 
capsule  containing  a  fluid ;  while  in  the  minute  ovum  of  Mammalia 
there  are  found  all  the  essential  elements  of  the  egg  of  birds  and  other 
Ovipara,  namely,  an  external  membrane,  analogous  to  the  vitellary 
membrane,  but  performing  a  different  function;  a  granular  membrane, 
containing  a  thin  fluid,  corresponding  to  the  immature  yelk  of  a  bird's 
^SS'y  ^"^  ^  vesicle  in  every  respect  analogous  to  the  vesicle  which 
Purkinje  found  in  the  hen's  egg,  while  still  lodged  in  the  ovary.  The 
author  considers  the  granular  membrane,  proligerous  disc,  and  gra- 
nular fluid  of  the  Graafian  vesicle,  as  parts  which  are  superadded,  and 
of  which  there  is  no  trace  within  the  capsule  of  the  ovary  of  a  bird. 

"  Some  Remarks  on  the  difliculty  of  distinguishing  certain  genera 
of  Shells ;  and  on  some  Anomalies  observed  in  the  Habitations  of  cer- 
tain species  of  Mollusca."    By  John  £dward  Gray,  Esq.,  F.R.S. 

In  opposition  to  the  opinion  of  those  geologists' who  consider  that 
nil  shells  of  the  same  form  and  character  have  been  inhabited  by  one 
genus  of  animals ;  that  all  the  species  of  a  genus  live  in  similar  situa- 
tions ',  and  that  all  the  species  of  fossil  shells,  appearing  from  their  cha« 
racter  to  belong  to  some  recent  genus,  have  been  formed  by  animals 
which  in  their  living  state  had  the  same  habits  as  the  most  commonly 
observed  species  of  that  genus, — the  author  proposes  to  show,  first,  that 
shells  having  the  appearance  of  belonging  to  the  same  natural  genus 
are  sometimes  inhabited  by  very  different  animals ;  and,  secondly^ 
that  some  species  of  shell-bearing  molluscous  animals  live  in  dif* 


ferent  situations  from  the  majority  of  the  species  of  the  genus  to  which 
they  belong,  or  even  have  the  faculty  of  living  in  several  different  si- 
tuations. Thus,  although  the  animals  inhabiting  the  shells  belonging 
to  the  genera  PateUa  and  Lottia  are  extremely  dissimilar  in  many 
essential  features  of  their  organization,  the  shells  they  form  cannot  be 
distinguished  from  one  another  by  any  known  character.  In  other 
instances,  when  the  animals  are  very  different,  the  distinctive  cha-> 
racters  of  the  respective  shells  belonging  to  them  are  so  slight  as  to 
be  insufficient  for  the  purpose  of  classing  them  under  separate  spe- 
cies ;  and  this  difficulty  of  discrimination  must  be  much  increased  in 
the  cases  of  fossil  shells,  especially  of  those  which  have  no  strictly 
analogous  forms  among  recent  shells, 

.  In  support  of  the  position  advanced  in  the  second  part  of  the  paper, 
namely,  that  numerous  exceptions  occur  to  the  iden^ty  of  habitation 
among  all  the  species  of  the  same  genus  of  conchiferous  Mollusca,  the 
author  adduces  examples :  1st,  where  the  species  of  a  genus  are  found 
in  more  than  one  situation,  as  on  land,  in  fresh  and  in  salt  water ; 
2nd]y,  where  one  or  more  species  of  a  genus,  the  species  of  which 
generally  live  in  fresh  water,  are  found  in  salt  or  in  saltish  water ; 
3rdly,  where  one  or  more  species  of  a  genus,  which  is  generally  found 
in  the  sea,  are,  on  the  contrary,  found  in  fresh  water  j  and,  4thly,  where 
the  same  species  of  shell  is  found  both  in  salt  and  in  fresh  water. 

''  On  the  supposed  Existence  of  Metamorphoses  in  the  Crustacea.'* 
By  J.  O.  Westwood,  Esq.,  F.L.S.  and  Secretary  to  the  Entomolo- 
gical Society.     Communicated  by  J.  G.  Children,  Esq.,  Sec.  R.S. 

The  author  refers  the  principal  modifications  of  form  which  occur 
during  the  progressive  development  of  animals  to  the  three  following 
heads :  1st,  that  of  an  animal  produced  from  the  egg  in  the  fonu 
which  it  is  destined  to  retain  through  life,  its  only  change  consisting 
in  a  series  of  moultings  of  the  outer  envelope,  attended  merely  by  an 
increase  of  size,  and  not  by  the  acquisition  of  new  organs ;  2ndly, 
when  the  animal,  at  its  exclusion  from  the  egg,  exhibits  the  form  which 
it  continues  to  possess,  subject  to  a  series  of  moultings,  during  several 
of  the  last  of  which  certain  new  organs  are  gradually  developed ;  and, 
3rdly,  when  the  form  of  the  animal,  at  its  exclusion  from  the  eggy  is 
totally  different  from  that  under  which  it  appears  at  the  later  periods 
of  its  existence  5  such  change  of  form  taking  place  during  two  or  three 
of  its  general  moultings,  and  consisting,  not  only  in  the  variation  of 
the  form  of  the  body,  but  also  in  a  complete  change  in  the  nutritive 
and  digestive  sjrstems,  and  in  the  acquisition  of  various  new  organs* 
This  last  phsenomenon  peculiarly  characterizes  what  is  termed  a  meta* 
moTphosis. 

It  is  the  received  opinion  among  naturalists  that  the  Crustacea  do 
not  undergo  metamorphoses,  properly  so  called,  and  that  the  trans- 
formations they  exhibit  consist  merely  in  the  periodical  shedding  of 
the  outer  envelope.  The  object  of  the  present  paper  is  to  establish 
the  correctness  of  this  opinion,  in  opposition  to  that  of  Mr.  J.  V. 
Thompson,  who  has  laid  claim  to  the  discovery  that  the  greater  num- 
ber of  the  animals  belonging  to  the  class  Crustacea  actually  undergo 


S42 

metamorphoses  of  a  peculiar  kind,  and  of  a  di6ferent  character  from 
those  of  insects.  Mr.  Thompson's  views  are  founded  upon  some  cir- 
cumstances which  he  has  observed  in  certain  animals  of  the  genus 
Zoea  of  Bosc,  and  which  have  been  recorded  by  Professor  Slabber,  and 
which  have  led  Mr.  Thompson  to  believe  that,  of  these  animals,  some 
were  the  young  of  the  Cancer  Pagurus,  or  common  crab,  and  others 
the  young  of  the  Astacus  Pagurus,  or  common  lobster;  and  these  views 
are  supposed  by  him  to  be  corroborated  by  the  annual  peregrinations 
of  the  land  crabs  to  the  sea-side,  for  the  purpose  of  depositing  their 
eggs,  rendered  necessary  by  the  aquatic  habits  and  conformation  of 
the  young.  The  author  proceeds  to  examine  at  length  the  arguments 
on  which  Mr.  Thompson  has  founded  these  opinions,  and  adduces  his 
reasons  for  concluding  that  they  are  erroneous,  and  that  no  excep- 
tion occurs  to  the  general  law  of  development  in  the  Crustacea, 
namely,  that  they  undergo  no  change  of  form  sufficiently  marked  to 
warrant  the  application  to  them  of  the  term  metamorphosis. 

"  Memoranda  relating  to  a  Theory  of  Sound."  By  Paul  Cooper, 
Esq.     Communicated  by  J.  G.  Children,  Esq.,  Sec.  R.S. 

llie  author,  expressing  his  dissatisfaction  with  the  commonly  re- 
ceived theory  of  the  propagation  of  sonorous  undulations  by  an  elastic 
medium,  advances  the  hypothesis  that  each  particle  of  an  elastic  body, 
after  receiving  an  impulse  in  a  particular  direction,  and  communi- 
cating that  impulse  to  the  adjoining  particle,  instead  of  being  thereby 
brought  to  a  state  of  rest,  is  carried  back  by  its  elasticity  with  a  velo- 
city which  continues  its  motion  beyond  the  point  from  which  it  origi- 
nally set  out,  and  is  thrown  into  continual  vibration,  in  a  manner 
analogous  to  the  motion  of  a  pendulum.  He  endeavours,  on  the  prin- 
ciple of  a  continual  transfer  of  the  state  of  each  particle  to  the  adja- 
cent particles,  to  explain  the  phsenomena  of  continued  sound  arising 
from  a  prolonged  succession  of  vibrations. 

"  A  Theory  of  the  Tides,  including  a  Theory  of  the  Formation  and 
Propagation  of  Waves."    By  the  same. 

The  author  applies  the  principle  announced  in  his  paper  on  the 
Theory  of  Sound,  namely,  that  of  a  continual  transfer  of  state  between 
the  adjacent  atoms  of  a  medium,  to  the  case  of  oscillating  columns  of 
fluid,  constituting  waves  and  tides. 

*'  On  the  influence  of  the  Respiratory  Organs  in  regulating  the 
Quantity  of  Blood  within  the  Heart."  '  By  James  Wardrop,  Esq. 
Communicated  by  the  Hon.  Captain  De  Roos,  R.N.,  F.R.S. 

The  author  observes  that  the  act  of  inspiration  tends  not  only  to 
favour  the  passage  of  the  blood  into  the  venae  cavse,  but  also  to  detain 
it  in  the  pulmonary  vessels, — in  consequence  of  the  expansion  of  the 
lungs  allowing  of  its  more  ready  ingress  into  the  pulmonary  arteries, 
and  impeding  its  exit  by  the  veins — and  thus  retards  its  return  to  the 
heart.  On  the  other  hand,  the  collapse  both  of  the  lungs  and  of  the 
parietes  of  the  chest,  during  expiration,  assists  the  transmission  of 
arterial  blood  from  the  lungs  into  the  left  cavities  of  the  heart,  and 
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promotes  its  passage  into  the  aorta.  Thus  he  considers  inspiration 
as  an  auxiliary  to  the  venous,  and  expiration  to  the  arterial,  circula- 
tion 5  the  first  acting  like  a  sucking,  and  the  latter  like  a  forcing  pump, 
in  aiding  the  power  of  the  heart.  On  this  principle  he  explains  the 
influence  exerted  on  the  circulation  and  on  the  action  of  the  heart  by 
various  modes  of  respiration,  whether  voluntary  or  involuntary,  in 
different  circumstances.  Laughter,  crying,  weeping,  sobbing  and 
sighing,  &c.,  he  considers  as  efforts  made  with  a  view  to  effect  certain 
alterations  in  the  quantity  of  blood  in  the  lungs  and  heart,  when  the 
circulation  has  been  disturbed  by  mental  emotions. 

"  Experimental  Researches  in  Electricity."  Tenth  Series.  By 
Michael  Faraday,  Esq.,  F.R.S.  D.C.L.,  &c.  &c. 

This  paper  relates  altogether  to  the  practical  construction  and  use 
of  the  voltaic  battery.  Guided  by  the  principles  developed  in  former 
series,  the  author  concluded  that  in  voltaic  instruments  in  which  the 
copper  surrounded  the  zinc,  there  was  no  occasion  for  insulation  of 
the  contiguous  coppers^  provided  they  did  not  come  into  metallic 
contact)  and  therefore  in  the  construction  of  some  new  instruments 
he  interposed  paper  only  between  the  coppers  instead  of  the  usual  in- 
sulating plate  of  porcelain  or  glass.  The  battery  thus  constructed  is 
essentially  the  same  with  Dr.Hare*s ;  and  the  author  recommends 
even  his  form  of  trough  for  the  purpose  of  putting  the  acid  on  to,  and 
moving  it  from  the  plates.  By  attending  to  certain  points  described, 
as  many  as  40  pairs  of  plates  could  be  packed  into  a  space  not  more 
than  15  inches  in  length,  and  thus  a  very  portable,  and,  at  the  same 
time,  powerful  and  convenient  trough  might  be  obtained. 

In  comparing  this  form  of  trough  with  others,  the  author  used  acids 
of  constant  strength,  took  note  of  their  quantity,  allowed  them  to 
act  in  the  troughs  until  the  power  of  the  apparatus  had  nearly  ceased, 
estimated  the  quantity  of  effect  by  his  volta-electrometer,  and  then 
estimated  the  quantity  of  zinc  in  the  battery  employed  in  producing 
the  effect  by  the  results  of  an  analysis  of  a  given  portion  of  the  ex- 
hausted charge.  .  In  this  way  it  was  easy  to  tell  how  much  zinc  was 
dissolved  from  any  one  plate,  or  from  all  the  plates,  and  to  compare 
it  with  the  quantity  of  water  decomposed  in  the  volta-electrometer* 
Thus,  with  a  perfect  battery  of  40  pairs  of  plates,  an  equivalent  of 
water  decomposed  in  the  volta-electrometer  would  be  the  result  of 
the  solution  of  an  equivalent  of  zinc  from  each  zinc  plate^  or  forty 
equivalents  in  the  whole  5  but  with  a  battery  not  so  perfect,  a  greater 
proportion  of  zinc  would  be  dissolved  by  the  acid  in  the  cells. 

When  the  new  battery  was  thus  compared  with  that  of  the  ordi- 
nary form,  it  was  found  to  have  greatly  the  advantage.  Thus,  with 
40  pairs  of  plates,  the  former  lost  2*21  equivalents  at  each  plate, 
and  the  latter  3'54,  With  20  pairs  of  plates,  the  former  lost  37  per 
plate,  and  the  latter  5*5.  With  10  pairs  of  plates,  the  former  lost 
676  per  plate,  and  the  latter  15*5.  The  author  refers  to  two  diffi- 
culties still  existing  in  the  construction  of  the  battery,  but  considers 
its  value  so  great  as  to  deserve  receiving  that  degree  of  attention^ 
by  the  application  of  which  these  difficulties  may  be  removed. 


The  author  then  investigated  many  other  practical  points  in  the 
use  of  the  battery,  ascertaining  the  influence  of  various  circumstances 
in  the  manner  already  described.  Thus  he  found  nitric  acid  to  give  a 
higher  result  of  voltaic  action  than  sulphuric  or  muriatic  acid;  the 
quantity  of  zinc  dissolved  in  order  to  produce  decomposition  of  an 
equivalent  of  water  being  only  1*85  per  plate  when  nitric  acid  was 
used^  3*8  when  muriatic  acid  was  used,  and  4*66  when  sulphuric  acid 
was  employed.  The  acid  which  he  afterwards  used  as  the  best  for 
ordinary  purposes  consisted  of  200  water,  4*5  oil  of  vitriol,  and  4 
nitric  acid. 

The  mode  of  proof  adopted  by  the  author  was  of  course  independ- 
ent of  the  strength  of  the  acid;  as  was  shown  by  making  experi- 
ments with  the  same  acid  at  very  different  strengths  5  thus,  when 
nitric  acid  was  qsed,  and  the  strengths  were  as  1,  2,  and  4,  the  pro- 
portion of  zinc  dissolved  was  very  nearly  the  same  for  the  water  de- 
composed. The  same  result  was  obtained  when  sulphuric  acid  was 
employed. 

The  different  circumstances  of  uniformity  of  charge — purity  of  zinc 
•^foulness  of  the  zinc  plates — new  and  old  plates — ^vicinity  of  the 
copper  and  zinc — doubling  of  the  copper — nrNt  immersion  of  the 
plates — number  of  plates — size  of  the  plates  and  simultaneous  de- 
compositions— were  then  considered,  and  such  of  them  as  would  ad- 
mit of  experimental  comparison  in  the  manner  already  described 
were  put  to  this  test. 

The  Society  then  adjourned  over  the  long  vacation,  to  meet  again 
on  the  1 9th  of  November  next. 


hi 


PROCEEDINGS 

OF  ^ 


0^    .Ap- 


THE  ROYAL  SOCIETY. 


1884-1835.  No.  20. 


April  2,  1835. 

JOHN  WILLIAM  LUBBOCK,  Esq.,  M.A.,  V.P.  and  Treasurer,  in 

the  Chair. 

James  Burnes,  M.D. ;  Joseph  Delafield^  Esq.;  G.W.  Feather- 
stonliaugh^  Esq.  5  James  Alexander  Gordon,  M.D.5  Colonel  Sir 
Robert  John  Harvey;  Thomas  Leybourn,  Eksq.;  George  Moore,  Esq.; 
Arthur  Morgan,  Esq.;  CharleH  Henry  Oakes,  Esq.,  B.A. ;  John 
Henry  Pelly,  Esq. ;  Richard  Taunton,  M.D. ;  William  Tite,  Esq. ; 
Samuel  Warren,  Esq. ;  James  Wigram,  Esq.,  M.A. ;  and  Charles 
J.  B.  Williams,  M.D.  5  were  elected  Fellows  of  the  Society. 
'  A  paper  was  read,  entitled,  **  Oti  the  Results  of  Tide  Observations, 
made  in  June  1 834,  at  the  Coast-Guard  Stations  in  Great  Britain 
and  Ireland."  By  the  Rev.  W.  Whewell,  F.R.S.,  Fellow  of  Trinity 
College,  Cambridge. 

On  a  representation  made  by  the  author  of  the  advantages  which 
would  result  from  a  series  of  simultaneous  observations  of  the  tidesy 
continued  for  a  fortnight^  along  a  great  extent  of  coast,  orders  were 
given  for  carrying  this  measure  into  effect  at  all  the  stations  of  the 
Preventive  service  on  the  coasts  of  England,  Scotland,  and  Ireland, 
from  the  7th  to  the  22nd  of  June  inclusive.  From  an  examination  of 
the  registers  of  these  observations,  which  were  transmitted  to  the  Ad- 
miralty, but  part  of  which  only  have  as  yet  been  reduced,  the  author 
has  been  enabled  to  deduce  many  important  inferences.  He  finds, 
in  the  first  place,  that  the  tides  in  question  are  not  affected  by  any 
general  irregularity,  having  its  origin  in  a  distant  source,  but  only  by 
such  causes  as  are  merely  local,  and  that  therefore  the  tides  admit  of 
exact  determination,  with  the  aid  of  local  meteorological  corrections. 
The  curves  expressing  the  times  of  high  water,  with  relation  to  those 
of  the  moon*s  transit,  present  a  very  satisfactory  agreement  with 
theory  3  the  ordinates  having,  for  a  space  corresponding  to  a  fort- 
night,  a  minimum  and  maximum  magnitude,  though  not  symmetrical 
in  their  curvatures  on  the  two  sides  of  these  extreme  magnitudes. 
The  amount  of  flexure  is  not  the  same  at  different  places  5  thus  con- 
firming the  result  already  obtained  by  the  comparison  of  previous  ob- 
servations, and  espteially  those  made  at  Brest ;  and  demonstrating 
the  futility  of  all  attempts  to  deduce  the  mass  of  the  moon  from  the 
phenomena  of  the  tides,  or  to  correct  the  tables  of  the  tides  by  means 
of  the  mass  of  the  moon.  By  the  introduction  of  a  local,  in  addition 
to  the  general,  semimenstrual  inequality,  we  mav  succeed  in  recon* 
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ciling  the  dbcrepancies  of  the  curre  which  represents  this  inequality 
for  different  places ;  discrepancies  which  have  hitherto  been  a  isource 
of  much  perplexity.  These  differences  in  the  semimenstrual  inequa- 
lity are  shown  by  the  author  to  be  consequences  of  peculiar  local  cir- 
cumstancesy  such  as  the  particular  form  of  the  coasts  the  distance 
which  the  tide  wave  has  travelled  over,  and  the  meeting  of  tides  pro- 
ceeding in  different  directions ;  and  he  traces  the  influence  of  each  of 
these  several  causes  in  producing  these  differences.  A  diurnal  dif- 
ference in  the  height  of  the  tides  manifests  itself  with  remarkable  con- 
stancy along  a  large  portion  of  the  coast  under  consideration.  The 
tide  hour  appears  to  vary  rapidly  in  rounding  the  main  promon- 
tories of  the  coasts  and  very  slowly  in  passing  along  the  shores  of  the 
intervening  bays;  so  that  the  cotidal  lines  are  brought  close  together 
in  the  former  cases,  and,  in  the  latter,  run  along  nearly  parallel  to 
the  shore ;  circumstances  which  will  also  account  for  comparative 
differences  of  level,  and  of  corresponding  velocities  in  the  tide  stream. 
The  author  intends  to  prosecute  the  subject  when  the  whole  of  the 
returns  of  these  observations  shall  have  undergone  reduction. 

A  paper  was  also  read,  entitled,  <<  Copies  of  Registers  of  the  Ther- 
mometer kept  at  Alford,  Aberdeenshire.**  By  the  Rev.  James  Far- 
quharson,  F.R.S. 

The  observations  recorded  in  these  tables  were  made  at  9*^  IS"* 
A.M.,  and  at  8*^  30™  p.m.,  each  day  of  the  year  1833  $  and  the 
highest  and  lowest  temperatures  in  each  month  observed  from  the  in- 
dications of  Six*s  thermometer.  The  author  remarks  that  the  differ- 
ences between  the  temperature  of  the  morning  and  evening  hours  of 
observation  were  greatest,  on  an  average,  during  clear  weather ;  that 
is,  when  the  radiation  of  heat  from  the  ground  is  greatest. 

The  reading  of  another  paper,  by  the  same  author,  entitled  "  On 
the  Ice,  formed  under  peculiar  circumstances,  at  the  bottom  of  running 
Water,*'  was  commenced,  but  not  concluded. 


SIR  BENJAMIN  COLLINS  BRODIE,  Bart.,  Vice-President,  in 

the  Chair. 

The  reading  of  a  paper  entitled, ''  On  the  Ice,  formed  under  pecu- 
liar circumstances,  at  the  bottom  of  running  Water."  By  the  Rev. 
James  Farquharson,  of  Alford,  F.R.S.,  was  resumed  and  concluded. 

The  ice,  which  is  frequently  observed  to  collect  at  the  bottom  of 
streams  and  rivers,  differs  in  appearance  from  that  which  is  formed  at 
the  surface ;  for,  instead  of  assuming  the  shape  of  solid  glass- like 
plates,it  has  more  theappearance  of  aggregated  masses  of  snow,  and  is 
composed  of  small  crystals  of  ice  adhering  together  irregularly,  either  by 
their  sides  or  angles.  Rivers  are  sometimes  so  choked  up  by  accumu^ 
lations  of  ground- ice  of  this  description,  that  they  are  not  only  impeded 
in  their  course,  but  also  raised  considerably  above  their  banks.  While 
in  this  state,  a  slight  change  in  the  weather  will  frequently  occasion 
the  complete  disengagement  of  this  ice  from  the  bottom  ^  so  that,  in 
a  very  short  space  of  time,  the  river  returns  into  its  natural  channel ; 
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and  then^  although  it  maybe  frozen  at  the  surface,  it  continues  to  flow 
over  a  perfectly  clear  bottom.  All  these  phenomena  are  considered 
b^  the  author  as  perfectly  explicable  on  the  theory  he  advances,  of 
different  degrees  of  radiation  of  heat  occurring  from  the  bottom  ac- 
cording to  variations  of  circumstances.  He  conceives  that  when  this 
radiation  takes  place  from  the  solid  opake  materials  of  the  bed  of  the 
stream,  through  the  stratum  of  transparent  water,  congelation  is  in- 
duced on  that  portion  of  fluid,  already  cooled  down  to  the  freezing- 
point,  which  is  in  immediate  contact  with  the  radiating  body.  The 
circumstances  which,  by  favouring  radiation,  contribute  to  this  effect^ 
are,  principally,  great  clearness  of  the  sky,  and  great  transparency  o^ 
the  water ;  the  bottom  of  the  river  being  cooled  below  the  freezing- 
point  sooner  than  the  water  which  is  flowing  over  it  5  and  the  ice, 
formed  at  the  bottom,  remaining  attached  to  it,  as  long  as  the  heat 
which  is  transmitted  from  below  continues  to  be  lost  by  radiation. 
The  formation  of  ground-ice  is  favoured  by  the  intestine  motions  in- 
cident to  a  rapid  current ;  because  the  different  strata  of  fluid,  which  in 
still  water  would  have  arranged  themselves^  according  to  their  specific 
gravities,  in  the  order  most  conducive  to  the  congelation  of  the  sur- 
facC;,  being  continually  mixed  together,  the  whole  body  of  water  is 
cooled  more  uniformly. 

The  Society  then  adjourned  over  the  Easter  recess  to  meet  again  on 
the  SOth  instant. 


April  30,  1835. 
The  REV.  PHILIP  JENNINGS,  D.D.,  Vice-President,  in  the  Chair. 

A  paper  was  read^  entitled,  "  Continuation  of  the  paper  on  the 
relations  between  the  Nerves  of  Motion  and  of  Sensation,  and  the 
Brain  ;  and  more  particularly  on  the  structure  of  the  Medulla  Oblon- 
gata and  of  the  Spinal  Marrow."     By  Sir  Charles  Bell,  F.R.S. 

The  author  enters  into  a  minute  anatomical  investigation  of  the 
structure  of  the  spinal  cord,  and  of  its  relations  with  the  encephalon, 
and  with  the  origins  of  the  nerves.  He  finds  that  the  spinal  cord  is 
constituted,  in  its  whole  length,  by  six  pairs  of  columns,  namely,  two 
posterior,  two  lateral,  and  two  anterior ;  each  column  being  composed 
of  concentric  layers,  and  invested  with  an  external  coating  of  cineri- 
tious  substance,  and  all  the  columns  being  divided  from  each  other 
by  deep  sulci,  which  penetrate  nearly  to  the  centre  of  the  cord.  On 
tracing  the  posterior  columns  in  their  ascent  towards  the  encephalon, 
they  are  seen  to  diverge  laterally  at  the  calamus  scriptoriusy  or  bottom 
of  the  fourth  ventricle,  and  to  proceed  into  the  substance  of  the  cere- 
bellum. Each  of  these  posterior  columns  is  here  found  to  consist  of 
two  portions,  the  outermost  being  the  largest ;  and  they  now  consti- 
tute the  processus  cerebelli  ad  medullam  oblongatam.  This  subdivi- 
sion of  the  posterior  columns  may  be  traced  throughout  the  whole 
length  of  the  spinal  cord.  The  lateral  columns  give  origin  to  the  pos- 
terior roots  of  the  spinal  nerves,  and  are  therefore  the  parts  subser- 
vient to  sensation.   In  ascending  towards  the  brain,  each  of  these  co* 
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lumns  has  a  double  termination  $  first,  in  the  root  of  the  fifth  pair  of 
cephalic  nerves ;  and  secondly,  in  the  place  where  both  columns  unite 
into  one  round  cord,  and  mutually  decussate. 

Between  the  lateral  and  the  anterior  columns  there  is  interposed  a 
layer  of  cineritious  matter,  constituting  a  continuous  stratum  from  the 
Cauda  equina  to  the  roots  of  the  auditory  nerves.  There  is  also  a 
septum,  dividing  the  right  and  left  tracts  subservient  to  sensation  in 
the  region  of  the  fourth  ventricle,  and  apparently  terminating  at  the 
point  of  decussation  of  these  tracts  ;  but,  in  reality,  separating  to  al- 
low of  this  decussation,  and  joining  the  central  portion  of  the  cord, 
which  connects  the  posterior  with  the  anterior  columns,  and  extends 
from  the  pons  Varolii  to  the  cauda  equina. 

The  anterior  columns,  constituting,  at  their  upper  part,  the  corpora 
pyramidalia,  after  their  union  and  decussation,  compose  the  motor 
columns  of  the  spinal  cord.  They  do  not,  in  their  course,  unite  or 
decussate  with  the  lateral,  or  sensitive  columns  $  decussation  taking 
place  only  among  the  columns  performing  similar  functions ;  that  is, 
the  motor  columns  with  the  motor,  and  the  .sensitive  with  the  sen- 
sitive. 


May  7,  1835. 
Sir  JOHN  RENNIE,  Knt.,  Vice-President,  in  the  Chair. 

The  first  paper  read  was  entitled,  ^<  On  the  Elements  of  the  Orbit 
of  the  Comet  of  Halley  in  1 759.'*  By  J.  W.  Lubbock,  Esq.,  V.P.  and 
Treasurer  of  the  Royal  Society. 

In  calculating  the  elements  of  Halley's  comet,  former  astronomers 
have  in  general  adopted  the  parabolic  hypothesis,  neglecting  the  re- 
ciprocal of  the  semi-axis  major  ;  and  even  in  the  more  recent  inves- 
tigations of  its  orbit,  no  accurate  value  of  this  quantity  has  been  em- 
ployed. Mr.  Lubbock,  perceiving  the  serious  efifect  which  an  error  in 
the  semi-axis  major  would  occasion  in  the  determination  of  the  other 
elements,  renewed  these  very  laborious  calculations,  assuming  as  the 
value  of  this  quantity  that  given  by  M.  Pont^coulant,  in  his  ''Theorie 
analytique  du  SystSme  du  Monde  ;**  taking  also  into  account  the  al- 
terations which  the  elements  of  the  comet  have  undergone  by  the 
action  of  the  planets,  and  likewise  the  effect  of  precession  upon  the 
longitude  of  the  node,  and  of  the  perihelion.  The  author  takes  this 
opportunity  of  correcting  the  very  erroneous  statements  that  have 
been  made  respecting  the  results  of  his  investigations,  especially  with 
regard  to  the  time  of  the  perihelion  passage,  which  is,  of  course,  very 
different  from  that  of  its  actual  appearance  to  spectators  on  the 
earth;  although  these  two  epochs  are  frequently  confounded  with  one 
another. 

The  second  was  entitled,  ''  Formulse  for  computing  the  Longitude 
at  Sea;  "  by  William  Dunlop,  Esq.  Communicated  by  the  Secretaries. 

These  formulae,  in  which  the  longitude  and  latitude  of  two  points 
in  a  spherical  surface,  together  with  the  arc  uf  the  great  circle  inter- 
cepted between  them,  are  supposed  to  be  given,   furnish  the  means 
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of  determining  the  longitude  of  arty  other  point  in  that  circle^  from 
its  latitude. 

The  third  paper  was  entitled,  '^  Hygrometrical  Observations  made 
on  board  His  Nfajesty*s  surveying  vessel  ^tna.'*  Communicated 
by  Captain  Beaufort,  R.N.^  F.R.S. 

These  observations  extend  from  the  27th  of  March  to  the  6th  of 
July,  1 834,  and  were  made  daily  at  8  o'clock  a.m.,  at  noon,  and  at 
4  o'clock  P.M.  They  comprise  the  height  of  the  barometer,  the  dew- 
point,  degrees  of  dryness  on  the  thermometrica),  and  of  moisture  on 
the  hygrometrical  scales,  the  elasticity  of  the  vapour,  and  the  number 
of  grains  of  vapour  in  a  cubic  foot  j  with  occasional  remarks.  A  se- 
cond series  is  also  given,  exhibiting  the  progress  of  solar  radiation. 

The  fourth  was  a  "  Meteorological  Register,  from  the  1st  of  Janu- 
ary to  the  1st  of  November,  1834,"  by  Mr.  Edward  Barnett.  Com- 
municated by  Capt.  Beaufort,  R.N.,  F.R.S. 

These  observations,  made  during  a  voyage  across  the  Atlantic, 
relate  chiefly  to  the  temperatures  of  the  air,  and  of  the  surface  of 
the  sea. 

The  fifth  was  a  *'  Meteorological  Register,  kept  on  board  His 
Majesty's  Ship  Thunder,  between  the  1st  of  January  and  the  30th  of 
June,  1834,"  by  R.  Owen,  Commander.  Communicated  by  Cap- 
tain Beaufort,  R.N.,  F.R.S. 

These  observations  relate  to  the  state  of  the  weather,  the  direction 
and  force  of  the  wind,  and  the  heights  of  the  thermometer,  and  of  the 
marine  and  oil  barometers. 


May  14,  1835. 

JOHN  WILLIAM   LUBBOCK,   Esq.,  Vice-President  and  Trea- 

surer,  in  the  Chair. 

A  paper  was  read,  entitled,  "  An  Account  of  the  Water  of  the 
Well  Zem-zem,  with  a  qualitative  analysis  of  the  same  by  Professor 
Faraday";  in  a  letter  from  John  Davidson,  Esq.,  to  the  Secretaries, 
and  communicated  by  them. 

The  author  having,  during  his  stay  at  Jedda,  the  port  of  Mecca, 
succeeded  in  procuring  about  three  quarts  of  the  water  from  the  well 
of  Zem-zefn,  to  which  the  Mahomedans  ascribe  a  sacred  character 
and  extraordinary  virtues ;  and  wishing  to  preserve  this  water  for  the 
purposes  of  analysis,  had  the  can  in  which  it  was  contained  carefully 
sealed ;  but,  unfortunately,  on  its  arrival  in  the  London  Docks,  the 
can,  notwithstanding  the  directions  written  on  it,  was  opened,  and 
the  gas  with  which  it  was  highly  charged,  and  by  which  it  held  in  solu- 
tion a  very  large  quantity  of  iron  and  other  matters,  w&s  allowed  to 
escape,  llie  precipitate  thrown  down,  in  consequence  of  the  loss  of 
this  gas,  was  found,  by  Professor  Faraday,  to  consist  of  carbonate  of 
protoxide  of  iron  in  the  enormous  proportion  of  1 00*8  grains  to  the 
imperial  pint  of  water.  The  clear  fluid  was  neutral,  and  contained 
much  muriate,  and  a  little  sulphate,  but  no  carbonate ;  together  with 
a  little  lime,  potash^  and  soda.    There  was  also  found  an  alkaline  ni- 
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trate  in  considerable  quantity ;  this  Mr.  Faraday  conjectures  to  haYC 
been  saltpetre^  which  had  been  added  to  the  water  by  the  priests. 

The  reading  of  a  paper  was  commenced^  entitled, ''  Observations 
on  the  Theory  of  Respiration."  By  William  Stevens,  M.D.,  D.CL., 
Fellow  of  the  Royal  College  of  Physicians  of  Copenhagen «  andoJf 
Surgeons  of  London.  Communicated  by  W.  T.  Brande,  ^^,u  V.P.R.S. 


May  21,  1835. 
WILLIAM  THOMAS  BRANDE,  Esq.,  Vice-President,  in  the  Chair. 

The  reading  of  the  paper,  entitled,  '^  Observations  on  the  Theory 
of  Respiration."  By  William  Stevens,  M.D.  D.C.L.,  Fellow  of  the 
Royal  College  of  rhysicians  of  Copenhagen,  and  of  Surgeons  of 
London.  Communicated  by  W.  T.  Brande,  Esq.,  V.P.R.S.,  was  re- 
sumed and  concluded. 

From  the  fact  that  no  carbonic  acid  gas  is  given  out  by  venous  blood 
when  that  fluid  is  subjected  to  the  action  of  the  air-pump,  former 
experimentalists  had  inferred  that  this  blood  contains  no  carbonic 
acid.  The  author  of  the  present  paper  contends  that  this  is  an  er^ 
roneous  inference;  first,  by  showing  that  serum,  which  had  been 
made  to  absorb  a  considerable  quantity  of  this  gas,  does  not  yield  it 
upon  the  removal  of  the  atmospheric  pressure ;  and  next,  by  addu- 
cing several  experiments  in  proof  of  the  strong  attraction  exerted  on 
carbonic  acid  both  by  hydrogen  and  by  oxygen  gases,  which  were 
found  to  absorb  it  readily  through  the  medium  of  moistened  mem- 
brane. By  means  of  a  peculiar  apparatus,  consisting  of  a  double* 
necked  bottle,  to  which  a  set  of  bent  tubes  were  adapted,  he  ascer* 
tained  that  venous  blood,  agitated  with  pure  hydrogen  gas,  and  al- 
lowed to  remain  for  an  hour  in  contact  with  it,  imparts  to  that  gas 
a  considerable  quantity  of  carbonic  acid.  The  same  result  had,  in- 
deed, been  obtained,  in  a  former  experiment,  by  the  simple  applica- 
tion of  heat  to  venous  blood  confined  under  hydrogen  gas ;  but  on 
account  of  the  possible  chemical  agency  of  heat,  the  inference  drawn 
from  that  experiment  is  less  conclusive  than  from  experiments  in 
which  the  air-pump  alone  is  employed.  The  author  found  that,  in 
like  manner,  atmospheric  air,  by  remaining,  for  a  sufficient  time,  in 
contact  with  venous  blood,  on  the  application  of  the  air-pump,  ac- 
quires carbonic  acid.  The  hypothesis  that  the  carbon  of  the  blood 
attracts  the  oxygen  of  the  air  into  the  fluid,  and  there  combines  with 
it,  and  that  the  carbonic  acid  thus  formed  is  afterwards  exhaled,  ap- 
pears to  be  inconsistent  with  the  fact  that  all  acids,  and  carbonic 
acid  more  especially,  impart  to  the  blood  a  black  colour ;  whereas 
the  immediate  effect  of  exposing  venous  blood  to  atmospheric  air,  or 
to  oxygen  gas,  is  a  change  of  colour  from  a  dark  to  a  bright  scarlet, 
implying  its  conversion  from  the  venous  to  the  arterial  character: 
hence  the  author  infers  that  the  acid  is  not  formed  during  the  expe- 
riment in  question,  but  already  exists  in  the  venous  blood,  and  is  ex- 
tracted from  it  by  the  atmospheric  air.    Similar  experiments  made 
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with  oxygen  gas,  in  place  of  atmospheric  air^  were  attended  with  the 
like  results^  but  in  a  more  striking  degree ;  and  tend  therefore  to 
corroborate  the  views  entertained  by  the  author  of  the  theory  of  re- 
spiration. According  to  these  views,  it  is  neither  in  the  lungs,  nor 
generally  in  the  course  of  the  circulation,  but  only  during  its  passage 
through  the  capillary  system  of  vessels,  that  the  blood  undergoes  the 
change  from  arterial  to  venous ;  a  change  consisting  in  the  formation 
of  carbonic  acid,  by  the  addition  of  particles  of  carbon  derived  from 
the  solid  textures  of  the  body,  and  which  had  combined  with  the  oxy- 
gen supplied  by  the  arterial  blood  :  and  it  is  by  this  combination  that 
heat  is  evolved,  as  well  as  a  dark  colour  imparted  to  the  blood.  The 
author  ascribes,  however,  the  bright  red  colour  of  arterial  blood,  not 
to  the  action  of  oxygen,  which  is  of  itself  completely  inert  as  a  co- 
louring agent,  but  to  that  of  the  saline  ingredients  naturally  contained 
in  healthy  blood.  On  arriving  at  the  lungs,  the  first  change  induced 
on  the  blood  is  effected  by  the  oxygen  of  the  atmospheric  air,  and 
consists  in  the  removal  of  the  carbonic  acid,  which  had  been  the 
source  of  the  dark  colour  of  the  venous  blood ;  and  the  second  con. 
sists  in  the  attraction  by  the  blood  of  a  portion  of  oxygen,  which  it 
absorbs  from  the  air,  and  which  takes  the  place  of  the  carbonic  acid. 
The  peculiar  texture  of  the  lungs,  and  the  elevation  of  temperature 
in  warm-blooded  animals^  concur  in  promoting  the  rapid  production 
of  these  changes. 


May  28,  1835. 

Sir  BENJAMIN   COLLINS    BRODIE,  Bart.,  Vice-President,  in 

•  the  Chair. 

A  paper  was  in  part  read,  entitled,  *'  On  the  Influence  of  the  Tri- 
cuspid Valve  of  the  Heart  on  the  Circulation  of  the  Blood.**  By 
Thomas  Wilkinson  King,  Esq.,  M.IUC.S.  Communicated  by  Tho< 
mas  Bell,  Esq.,  F.R.S. 
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November  19, 1835. 

JOHN  WILLIAM  LUBBOCK,  Esq.,  Vice-President  and  Treasurer, 

in  the  Chair. 

The  Rev.  WMliara  Bentwick  Latham  Hawkins,  M.A.,  was  elected 
a  Fellow  of  the  Society. 

"  On  the  Empirical  Laws  of  the  Tides  in  the  Port  of  Liverpool." 
By  the  Rev.  William  Whewell,  M.A.,  F.R.S. 

The  author  employs  the  results  of  the  discussion  of  sixteen  years  of 
tide  observations  made  at  Liverpool,  published  by  Mr.  Lubbock  in  the 
Philosophical  Transactions  for  the  present  year,  in  testing  and  im- 
proving the  formulae,  expressing  the  mathematical  laws  of  the  inequa- 
lities of  the  phenomena  of  the  tides,  which  had  already  been  deduced 
by  the  author  from  the  London  tide  observations.  He  finds  that  the 
Liverpool  observations  have  not  only  confirmed,  in  the  most  satisfac- 
tory manner,  these  formulae,  but  have  furnished  the  means  of  greatly 
improving  them.  The  corrections  for  lunar  parallax  and  declination, 
which,  as  far  as  they  depended  on  the  former  investigation,  might  be, 
considered  as  in  some  measure  doubtful,  and  only  locally  applicable, 
have  now  been  fully  verified  as  to  their  general  form  3  the  nature  of 
the  local  differences  in  the  constants  of  the  formulae  has  also,  in  part^ 
come  into  view  3  and  the  investigation  has,  moreover,  shown  that, 
notwithstanding  the  great  irregularities  to  which  the  tides  are  subject^ 
the  results  of  the  means  of  large  masses  of  good  observations  agree 
with  the  formulae  with  a  precision  not  far  below  that  of  other  astrono- 
mical phenomena.  The  formulae  obtained  point  directly  to  a  very 
simple  theory  of  the  circumstances  of  tides,  namely,  that  the  tide  at 
any  place  occurs  in  the  same  way  as  if  the  ocean  assumed  the  form 
of  equilibrium,  corresponding  to  a  certain  antecedent  time,  and  differ- 
ent place.  The  ocean,  in  its  position  of  equilibrium,  would  have  the 
form  of  a  spheroid,  of  which  the  pole  would  revolve  round  the  earth, 
following  the  moon  at  a  certain  distance  of  terrestrial  longitude.  This 
distance  is  termed  by  the  author  the  retroposition  of  the  theoretical 
tide  in  longitude,  its  mean  value  being  what  he  has  termed  in  other 
communications,  the  corrected  establishment  of  the  place.  If  from  an 
original  equilibrium  tide,  a  derivative  tide  were  sent  off,  along  any  chan« 
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nel^  in  which  it  is  no  longer  influenced  by  the  forces  of  the  moon  and 
sun^  it  would  take  a  certain  time  in  reaching  any  place  in  that  chan- 
nel, and  the  circumstances  of  the  tide  at  that  place  would  not  depend 
on  the  positions  and  distances  of  the  moon  and  sun  at  the  time  when 
the  tide  happens^  but  on  the  positions  and  distances  of  those  lumina- 
ries at  a  certain  time,  anterior  to  the  time  of  the  tide,  by  the  interval 
occupied  in  the  transmission  of  the  tide  along  the  channel.  This  in- 
terval of  time,  which,  in  his  former  papers,  the  author  had  called  the 
og^  of  the  tide,  he  here  terms  the  retroposition  of  the  theoretical  tide 
in  time. 

Adopting  this  phraseology,  the  author  finds  that  the  phenomena  of 
the  Liverpool  tides  may  be  expressed  as  follows. 

1.  The  effects  which  the  changes  of  the  moon's  force  produce  on 
the  tides  are  the  same  as  the  effects  which  those  changes  would  pro- 
duce upon  a  retroposited  equilibrium  tide. 

2.  The  retroposition  of  the  tide  in  longitude  is  affected  by  small 
changes,  which  changes  are  proportional  to  the  variations  in  the  moon's 

force. 

3.  The  retroposition  of  the  tide  in  time  is  also  affected  by  small 
changes,  which  changes  depend  on  the  variations  in  the  moon's  force. 

On  the  hypothesis  that  an  equilibrium  tide  give  rise  to  the  Liver- 
pool tides,  we  must  suppose  that  the  channel  by  which  they  are  trans- 
mitted occupies  in  length,  from  west  to  east,  1 1  ^  6"^  of  longitude ;  or 
we  may  suppose  the  tide  spheroid  to  lie  behind  the  position  of  equi- 
librium by  a  certain  space 3  and  the  longitude  occupied  by  the  chan- 
nel from  end  to  end,  may  be  supposed  to  make  up  the  rest  of  the  ll'' 
6"^,  the  retroposition  of  the  tide  in  longitude.  The  author  proceeds 
to  show  how  the  circumstances  of  the  tide  may  be  hypothetically  re- 
presented on  these  suppositions ;  although  it  is  not  to  be  imagined 
that  these  hypotheses  are  strictly  accordant  with  the  true  state  of  the 
case.  As  the  general  laws  of  the  tides  at  other  places  must  resemble 
those  at  Liverpool,  they  will  of  course  be  capable  of  being  represented 
in  a  similar  manner. 

The  remainder  of  the  paper  is  occupied  by  a  comparison  of  the  data 
of  observations  at  London  and  Liverpool,  and  by  an  investigation  of 
the  corrections  in  the  formulae  thence  resulting. 


November  26,  1835. 

Sir  JOHN  RENNIE,  Knt.  Vice-President,  in  the  Chair. 

Robert  Alexander,  Esq.  3  Charles  Elliott,  Esq.  5  and  Sir  William 
Molesworth,  Bart.,  M.P.,  were  elected  Fellows  of  the  Society. 

'<  Observations  on  Halley's  Comet,  made  at  Mackree,  Sligo>  in  the 
Months  of  August,  September,  October  and  November  1 835."  By  Ed- 
ward J.Cooper,  Esq.  Communicated  by  Capt.  Beaufort,  R.N.,  F,R.S. 

These  observations  are  communicated  in  the  state  in  which  they 
were  taken,  and  without  the  corrections  for  refraction  and  parallax, 
with  a  view  to  assist  computers  in  the  calculation  of  a  new  approxi- 
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mate  orbit.  They  were  made  principally  with  the  author's  equatorial 
telescope^  having  a  focal  length  of  25  feet  3  inches^  and  a  clear  aper- 
ture of  13*3  inches.  Some  few,  however,  were  taken  with  the  finder, 
which  is  6  feet  6  inches  in  focal  length,  and  4*9  inches  clear  aperture. 
The  eye-pieces  used  were,  one  by  Frauenhofer  (an  illuminated  wire- 
micrometer),  one  by  Messrs.  Troughton  and  Simms  (an  illuminated 
field-micrometer),  a  comet  eye-piece,  and  the  ordinary  eye-piece  of 
the  finder.  The  first  of  these  had  a  magnifying  power  of  about  400^ 
the  second  of  226,  the  third  of  about  95,  and  the  fourth  about  40. 

''An  Account  of  the  great  Earthquake  experienced  in  Chili,  on 
the  20th  of  February  1835,**  with  a  Map.  By  Alexander  Caldcleugh, 
Esq.,  F.R.S. 

An  idea  formerly  prevailed  among  the  inhabitants  of  Chili,  that  the 
earthquakes  of  those  regions  take  place  at  certain  regular  periods  5 
but  it  is  now  sufficiently  proved,  from  the  numerous  catastrophes  of 
this  kind  which  have  occurred  during  the  present  century,  that  they 
may  happen  indiscriminately  at  all  times,  and  in  all  states  of  the  at- 
mosphere. The  author  is  disposed  to  place  but  little  reliance  on  most 
of  the  supposed  prognostics  of  these  convulsions :  but  he  mentions 
that,  previously  to  the  earthquake  described  in  the  present  paper,  there 
were  seen  immense  flocks  of  sea  birds,  proceeding  from  the  coast  to- 
wards the  Cordillera,  and  that  a  similar  migration  had  been  noticed 
prior  to  the  great  shock  of  1 822.  From  his  own  observations,  he  con- 
cludes that  the.  barometer  usually  falls  shortly  before  any  considerable 
shock,  and  that  it  afterwards  rises  to  its  ordinary  mean  height.  Both 
before,  and  also  at  the  time  of  the  convulsion,  the  volcanos  of  the 
whole  range  of  the  Cordillera  were  observed  to  be  in  a  state  of  extra- 
ordinary activity. 

The  earthquake  began  at  half-past  eleven  o'clock  in  the  morning 
of  the  20th  of  February.  The  first  oscillations  of  the  earth  were  gen- 
tle, and  attended  with  little  noise  :  they  were  succeeded  by  two  ex- 
tremely violent  tremors,  continuing  for  two  minutes  and  a  half,  the 
principal  direction  of  the  motion  being  from  south-west  to  north-east ; 
and  they  were  attended  by  aloud  report,  apparently  proceeding  from 
the  explosions  of  a  volcano  to  the  southward.  All  the  buildings  of 
the  town  of  Conception  were  thrown  down  during  these  undulations. 
At  the  expiration  of  half  an  hour,  when  the  inhabitants,  who,  on  the 
first  alarm,  had  fled  to  the  neighbouring  heights,  were  preparing  to 
return  to  their  houses,  it  was  observed  that  the  sea  had  retreated  to 
such  a  distance  that  the  ships  in  the  harbour  were  left  dry,  and  all 
the  rocks  and  shoals  in  the  bay  were  exposed  to  view.  At  this  pe« 
riod  an  immense  wave  was  seen  slowly  advancing  towards  the  shore, 
and,  rolling  majestically  onwards,  in  ten  minutes  reached  the  city  of 
Conception,  which  was  soon  overwhelmed  in  a  flood  of  an  altitude  of 
28  feet  above  high-water  mark.  The  few  persons  who  had  remained 
in  the  town  had  but  just  time  to  make  their  escape,  and  to  behold  from 
the  rising  grounds,  the  complete  submersion  of  the  city.  All  objects 
that  were  movable  were  swept  away  into  the  ocean  by  the  reflux  of 
this  great  wave,  which  was  succeeded  by  several  similar,  but  smaller 
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waves,  completing  the  work  of  destruction,  and  leaving  behind  them, 
on  their  final  retreat,  a  scene  of  universal  havoc  and  desolation. 

The  island  of  Santa  Maria,  which  is  situate  to  the  southward  of  the 
bay  of  Conception,  and  is  about  seven  miles  broad,  and  two  long,  re- 
mained, after  the  earthquake,  permanently  elevated  at  least  ten  feet 
above  its  former  position ;  and  a  similar  change  was  found  to  have 
taken  place  with  regard  to  the  bottom  of  the  sea  immediately  sur- 
rounding the  island.  The  amount  of  this  elevation  was  very  accurately 
ascertained  by  the  observations  of  Capt.  Fitzroy,  who  had,  previously 
to  the  earthquake,  made  a  careful  survey  of  the  shores  of  that  island  ; 
thus  supplying  the  most  satisfactory  and  authentic  testimony  to  this 
important  fact. 

The  author  gives,  in  the  course  of  the  paper,  several  particulars  re- 
lating to  the  effects  of  the  earthquake  in  different  parts  of  the  Chilian 
coast  3  the  oscillations  appearing  to  have  extended  to  the  north  as  far 
as  Coquimbo,  and  to  the  east  as  far  as  Mendoza,  at  the  ridge  of  the 
great  chain  of  the  Andes.  Vessels  navigating  the  Pacific  Ocean, 
within  a  hundred  miles  of  the  coast,  experienced  the  shock  with  con- 
siderable force.  Its  influence  was  very  perceptible  in  the  island  of 
Juan  Fernandez,  a  basaltic  mass  360  miles  distant  from  the  coast  3  as 
was  shown  by  the  sudden  elevation  and  subsidence  of  the  sea,  which 
at  one  time  rose  15  feet  above  the  usual  level,  carrying  all  before  it. 


Anniversary  Meeting,  Nov,  ZOth,  1835. 

JOHN  WILLIAM  LUBBOCK,  Esq.  V.P.  and  Treasurer,  in  the 

Chair. 

Samuel  Hunter  Christie,  Esq.,  as  one  of  the  Auditors  on  the  part 
of  the  Society,  reported  that  the  balance  in  the  Treasurer's  hands 
at  the  present  Audit  was  £218  13^.  7d. 

The  thanks  of  the  Society  were  voted  to  the  Auditors  for  their 
trouble  in  auditing  the  Treasurer's  accounts. 

The  Secretary  then  read  the  following  Report : 

*'  The  Council  have  to  report  the  following  statement  of  their  pro- 
ceedings during  the  past  year,  as  far  as  they  relate  to  matters  of  ge- 
neral interest  to  the  Society. 

"  The  vacancy  in  the  offices  of  Assistant  Secretary  and  Librarian, 
occasioned  by  the  resignation  of  Mr.  Hudson,  has  been  supplied  by 
the  appointment  of  Mr.  Roberton  as  Assistant  Secretary,  at  a  salary 
of  1 60/.  per  annum,  with  the  use  of  a  bed-room,  sitting-room,  coals, 
and  candles ;  and  with  the  understanding  that  his  whole  time  shall 
be  at  the  service  of  the  Society ;  and  of  Mr.  Shuckard  as  Librarian, 
at  a  salary  of  50/.  per  annum  :  the  duties  of  the  latter  being  to  have 
the  care  of  the  Library,  under  the  superintendence  of  the  Library 
Committee,  to  make  all  entries  of  books  presented  to,  or  bought 
by,  the  Society,  and  to  give  his  attendance  in  the  Library  from  12  to 
4  o'clock  on  two  stated  days  in  the  week,  Thursday  being  one  of 
those  days. 
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'*  By  an  arrangement  made  with  the  Trustees  of  the  British  Mu- 
seum, a  sum  of  165/.  has  heen  placed  at  the  disposal  of  the  Library 
Committee  for  the  purchase  of  books,  in  consideration  of  a  grant  by 
the  Society  to  the  British  Museum  of  fifty-five  volumes  of  Oriental 
Manuscripts. 

"  For  the  purpose  of  affording  ready  access  to  the  upper  book- 
shelves in  the  Library,  the  Council  have  directed  a  gallery  to  be  con- 
structed, which  completely  answers  the  desired  object. 

"  The  printing  of  the  classed  Catalogue,  under  the  direction  of 
Mr.  Panizzi,  is  in  great  forwardness,  and  will  soon  be  completed. 

"  Some  inconvenience  having  been  experienced  from  a  great  num- 
ber of  ballots  for  the  election  of  Candidates  for  admission  into  the 
Society  taking  place  during  the  same  evening,  when  the  times  of  elec- 
tion were  Umited  to  four  meetings  in  the  year,  the  Council  have  now 
removed  that  limitation,  and  restored  the  former  practice  of  allowing 
elections  to  take  place  at  any  of  the  ordinary  meetings  of  the  Society. 

"  The  Council  have  the  satisfaction  of  reporting,  that  the  Com- 
mittee appointed,  in  compliance  with  the  wishes  of  the  Lords  Com- 
missioners of  His  Majesty's  Treasury,  and  of  the  Honourable  Board 
of  Excise,  for  the  purpose  of  giving  their  opinion  on  the  construction 
of  instruments  and  tables  for  ascertaining  the  strength  of  spirits,  in 
reference  to  the  charge  of  duty  thereon,  have  nearly  completed  their 
labours,  and  will  very  shortly  be  ready  with  their  Report. 

**  The  Copley  Medal  for  the  present  year  has  been  awarded  to 
William  Snow  Harris,  Esq.,  for  his  *  Experimental  Investigations  of 
the  Forces  of  Electricity  of  high  Intensity,'  contained  in  his  paper 
published  in  the  Philosophical  Transactions  for  the  year  1834 
(p.  213;  Proceedings,  p.  277.  No.  16.) 

**  One  of  the  Royal  Medals  for  the  present  year  has  been  awarded 
to  Michael  Faraday,  Esq.,  for  his  investigations  and  discoveries  con- 
tained in  the  series  of  *  Experimental  Researches  in  Electricity,'  pub- 
lished in  the  Philosophical  Transactions,  and  more  particularly  for  the 
Seventh  Series,  relating  to  the  definite  nature  of  Electro-chemical  Ac- 
tion. (Phil.  Trans,  for  1834,  p.  77;  and  Proceedings,  p.  261,  No.  15.) 

"  The  other  Royal  Medal  for  the  present  year  has  been  awarded 
to  Sir  William  Rowan  Hamilton,  Andrews  Professor  of  Astronomy 
in  the  University  of  Dublin,  for  the  papers  published  by  him  in  the 
16th  and  17th  volumes  of  the  Transactions  of  the  Royal  Irish  Aca- 
demy, entitled  '  Supplement  to  an  Essay  on  the  Theory  of  Systems 
of  Rays,'  and  more  particularly  for  those  investigations  at  the  con- 
clusion of  the  third  and  last  Supplement,  which  relate  to  the  disco- 
very of  Conical  Refraction. 

"  The  Council  propose,  in  the  year  1838,  to  give  one  of  the  Royal. 
Medals  to  the  most  important  unpublished  paper  on  Chemistry,  and, 
the  other  Medal  to  the  most  important  unpublished  paper  on  Mathe- 
matics, which  shall  have  been  communicated  to  the  Royal  Society 
for  publication  in  its  Transactions,  after  the  present  date  and  prior 
to  the  month  of  June  1838. 

"  The  City  of  London  have  required  a  portion  of  the  premises  be- 
longing to  the  Society  in  Coleman-street,  under  the  Act  of  Parlia- 
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ment  for  making  approaches  tx>  London  Bridge.  After  ineffectual 
efforts  to  procure  an  arrangement  more  advantageous  to  the  Society, 
it  was  finally  agreed  to  sell  to  the  City  the  whole  of  the  premises, 
instead  of  dividing  them,  for  the  sum  of  £3150.  This  £3150,  under 
the  terms  of  the  Act  in  question,  is  to  be  paid  into  the  Court  of  Ex- 
chequer, and  there  remain  until  invested  in  freehold  property,  unless 
in  some  subsequent  Act  the  insertion  of  a  clause  can  be  procured, 
authorizing  its  payment  out  of  Court  to  the  Royal  Society.  Every 
effort  was  made,  in  correspondence  with  the  City  authorities,  to  ob- 
tain payment  of  the  money  direct  to  the  President  and  Council.  But 
this  point  has  not  been  conceded:  and  it  appearing  unadvisable 
legally  to  resist  it,  the  Council  have  reluctantly  given  way. 

"  On  the  26th  instant  the  Seal  of  the  Society  was  affixed  to  Deeds 
of  bargain  and  sale  of  the  freehold  property  in  Coleman-street,  from 
the  Royal  Society  to  the  City  of  London,  and  also  to  a  Deed  of  en- 
feofiment  of  the  same  property  by  the  Society  to  the  City,  in  con- 
sideration of  £3150  to  be  paid  into  the  Court  of  Exchequer." 

The  Secretary  also  read  the  following  List  of  Fellows  deceased 
since  the  last  Anniversary :  viz. 

On  the  Home  List. — His  Royal  Highness  the  Duke  of  Gloucester ; 
Sir  William  Blizard,  Knt. ;  Sir  David  Barry,  Knt. ;  The  Marquis  of 
Breadalbane ;  The  Earl  of  Charleville  ;  The  Bishop  of  Cloyne  ;  The 
Earl  of  Damley;  LordDe  Dunstanville ;  Colonel  Sir  Augustus  Simon 
Frazer,  K.C.B. ;  Major-General  Hardwicke ;  Captain  Kater;  Rev. 
Thomas  Robert  Malthus  ;  Thomas  James  Mathias,  Esq. ;  William 
George  Maton,  M.D. ;  Rev.  Robert  Morrison,  D.D. ;  Michael  Thomas 
Sadler,  Esq. ;  Richard  Sharp,  Esq. ;  William  Smith,  Esq. ;  Edward 
Troughton,  Esq. ;  Sir  George  Lemon  Tuthill,  Knt.  M.D. ;  Ralph 
Watson,  Esq. 

On  the  Foreign  List, — Frederich  Stromeyer. 

The  Secretary  stated  that  of  these  only  three,  namely.  Captain 
Kater ;  John  Brinkley,  Lord  Bishop  of  Cloyne,  and  Edward  Trough- 
ton,  Esq.  have  contributed  papers  to  the  Royal  Society. 

Capt.  Kater  contributed  the  following  papers,  fifteen  in  number,  to 
the  Philosophical  Transactions. 

1 .  On  the  light  of  the  Cassegrainian  Telescope,  compared  with  that 
of  the  Gregorian.     (Phil.  Trans.  1813,  p.  206.) 

Having  remarked  the  superiority  in  the  performance  of  a  Casse- 
grainian telescope  over  those  of  similar  dimensions  in  the  Gregorian 
construction,  Capt.  Kater  made  a  series  of  experiments  to  determine 
the  comparative  excellence  of  these  two  methods  of  constructing  that 
instrument.  From  a  mean  of  these  experiments  and  from  a  consi- 
deration of  all  the  circumstances  in  which  they  were  made,  he  con- 
cludes that  the  comparative  superiority  of  the  Cassegrainian  over  the 
Gregorian  telescope  of  equal  apertures  and  magnifying  powers,  is 
as  20  to  1 1,  or  very  nearly  twice  as  great.  He  conjectures  that  the 
superiority  of  illumination  in  telescopes  of  the  former  construction 
may  possibly  depend  on  their  being  exempt  from  the  mutual  inter- 
ference of  rays  meeting  in  the  same  point,  as  happens  in  the  Grego- 
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rian  telescope,  when  the  small  speculum  receives  the  rays  after  they 
have  arived  at  the  focus,  and  after  they  have  become  sufficiently  con- 
centrated to  interfere  with  each  other's  motion. 

2.  In  a  subsequent  paper,  the  experimental  research  relating  to 
the  same  subject  is  further  prosecuted,  and  the  conclusion  arrived  at 
is,  that  the  illuminating  power  of  the  Cassegrainian  telescope,  as 
compared  to  the  Gregorian,  is  in  the  proportion  of  2^  to  1. 

3 .  His  next  communication  to  the  Society  relates  to  "  An  improved 
method  of  dividing  Astronomical  circles  and  other  instruments." 
The  general  principle  of  the  method  there  proposed  is  the  same  as 
that  of  the  beam  compass;  but  the  apparatus,  instead  of  having  points, 
is  furnished  with  two  micrometer  microscopes,  adjustable  to  di^erent 
distances,  as  aliquot  parts  of  the  arc  or  line  to  be  divided.  As  a  spe- 
cimen of  the  method  by  which  this  apparatus  is  to  be  used,  Capt. 
Kater  describes  the  series  of  divisions  and  subdivisions  which  he 
thinks  most  convenient  in  a  circle  of  two  feet  diameter. 

4.  The  series  of  investigations  in  which  Capt.  Kater  was  engaged 
for  many  years,  relative  to  the  pendulum,  conmiences  with  a  paper 
entitled,  '*  An  account  of  experiments  for  determining  the  length  of 
the  Pendulum  vibrating  seconds  in  the  Latitude  of  London."  To 
ascertain  with  exactness  the  length  of  the  seconds  pendulum,  an 
object  of  considerable  importance  in  Physical  Science,  was  scarcely 
possible  by  the  methods  which  had  been  before  resorted  to :  for  the 
determination  of  the  precise  centre  of  oscillation  of  a  body  vibrating 
as  a  pendulum,  depending  as  it  does  on  the  regular  figure  and  imi- 
form  density  of  that  body,  involves  difficulties  which  might  be  re- 
garded as  insurmountable.  Capt.  Kater  fortunately  discovered  the 
means  of  solving  this  problem,  by  the  application  of  a  mathematical 
property  already  known  to  belong  to  the  centre  of  oscillation,  but 
which  had  never  hitherto  been  practically  employed  with  this  view ; 
namely,  that  this  centre  and  the  centre  of  suspension  are  reciprocal  to 
one  another :  that  is  to  say,  that  if  a  body,  vibrating  as  a  pendulum,  be 
inverted,  and  suspended  by  its  former  centre  of  oscillation,  its  former 
point  of  suspension  will  become  its  centre  of  oscillation  in  its  new 
position ;  and  the  vibrations  in  both  positions  will  be  performed  in 
equal  times.  This  property,  therefore,  furnishes  an  easy  method  of 
determining  the  exact  distance  between  these  two  points,  in  a  body 
of  any  form,  or  however  irregular  may  be  the  densities  of  its  diflPerent 
parts ;  for  it  will  be  only  necessary,  for  that  purpose,  to  provide  a 
second  axis  of  suspension,  placed  by  estimation  very  near  to  the 
centre  of  oscillation,  while  the  body  is  vibrating  on  its  first  axis, 
and  also  capable  of  adjustment  as  to  distance,  and  as  to  its  being  kept 
in  the  line  passing  through  the  first  axis,  and  the  centre  of  gravity : 
thus  by  repeated  trials  of  the  number  of  vibrations  performed,  in  a 
given  time,  by  that  body,  when  suspended  on  either  of  these  two  axes, 
and  by  altering  the  place  of  the  moveable  axis  until  this  nimiber  be- 
comes the  same  in  both  positions,  we  obtain  a  final  adjustment  which 
gives  the  exact  distance  between  the  centres  of  suspension  and  os- 
cillation in  that  body ;  a  distance  equivalent  to  the  length  of  a  sim- 
ple pendulum  performing  the  observed  number  of  vibrations  in  a  cer- 
tain time. 
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The  mode  of  suspension  adopted  by  Capt.  Kater  was  the  knife- 
edge,  of  which  he  points  out  the  various  advantages  and  disadvan- 
tages, and  the  methods  he  took  for  overcoming  the  difficulties  of  the 
inquiry.  By  employing  the  method  of  coincidences  he  found  that 
the  number  of  vibrations  made  by  the  pendulum  in  twenty-four 
hours  might  be  obtained  to  within  half  a  second  of  the  truth  in  the 
space  of  eight  minutes :  and  he  then  applied  the  usual  correction 
for  the  extent  of  the  arc  of  vibration,  and  also  for  the  height  of  the 
place  of  observation  above  the  level  of  the  sea. 

5.  This  paper  was  followed  by  another,  "  On  the  length  of  the 
French  Metre  estimated  in  parts  of  the  English  Standard :"  in  de- 
termining which  he  employed  the  same  micrometer  microscopes  as 
were  used  in  the  pendulum  experiments,  bringing  them  alternately 
over  the  metre  and  over  the  standard  scale,  placed  in  the  same  plane 
parallel  to  and  in  contact  with  one  another ;  care  being  taken  that 
their  temperatures  were  the  same. 

6.  In  the  following  year  (1819)  Capt.  Kater  gives  an  "  Account  of 
experiments  for  determining  the  Variation  in  the  Length  of  the  Pen- 
dulum vibrating  Seconds,  at  the  principal  stations  of  the  Trigonome- 
trical Survey  of  Great  Britain :"  a  paper  which  is  full  of  laborious 
calculations,  founded  on  the  observations  therein  detailed.  The  in- 
vestigation of  the  diminution  of  terrestrial  gravity  from  the  equator 
to  the  pole  is  pursued  by  the  comparison  of  determinations  of  the 
length  of  the  seconds  pendulum  at  various  stations :  and  is  founded 
on  the  theorem  demonstrated  by  Clairaut,  that  the  sum  of  the  two 
fractions  expressing  the  ellipticity  and  the  diminution  of  gravity 
from  the  pole  to  the  equator  is  always  a  constant  quantity,  and  is 
equal  to  2^  times  the  fraction  expressing  the  ratio  of  centrifugal 
force,  and  that  of  gravity  at  the  equator.  The  extreme  degree  of 
accuracy  with  which  the  force  of  gravitation  may  be  determined  by 
the  apparatus  employed  by  Capt.  Kater,  suggested  to  him  the  possi- 
bility of  ascertaining  by  its  means  minute  variations  in  this  force 
observable  in  passing  through  a  country  composed  of  materials  of 
various  degrees  of  density :  instances  of  the  occurrence  of  which 
are  given  in  this  paper. 

7 .  In  the  year  1 823,  Capt.  Kater  communicated  to  the  Royal  Society 
an  account  of  experiments  made  with  an  invariable  pendulum  be- 
longing to  the  Board  of  Longitude,  by  Sir  Thomas  Brisbane  and 
Mr.  Dunlop,  at  Paramatta  in  New  South  Wales,  and  thence  deduces 
the  fraction  expressing  the  terrestrial  compression. 

8.  In  a  paper  which  appeared  in  the  Phil.  Trans,  for  1821  (p.  75.) 
Capt.  Kater  gives  an  account  of  the  comparison  which  he  instituted 
of  various  British  Standards  of  Linear  Measures  for  the  purpose  of 
accurately  examining  the  standard  yard  employed  by  General  Roy, 
in  the  measurement  of  a  base  on  Hounslow  Heath,  as  a  foundation  for 
the  trigonometrical  operations  carried  on  by  the  Ordnance  through- 
out the  country.  He  found  material  differences  to  exist  between  the 
standards  of  Sir  George  Shuckburgh,  of  Bird,  of  the  Royal  Society, 
of  General  Roy*s,  and  of  the  one  constructed  by  Ramsden,  which 
was  used  in  the  trigonometrical  survey.  Capt.  Kater  then  proceeds  to 
investigate  the  effect  of  these  differences  on  the  figure  of  the  earth. 
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9.  Sir  George  Sbuckburgh  Evelyn  had,  in  the  course  of  his  inquiries 
respecting  a  standard  of  weights  and  measures,  examined  with  great 
care  the  weights  of  a  standard  cube,  cylinder,  and  sphere,  and  the 
methods  employed  for  this  purpose  had  been  minutely  described; 
but  the  mode  of  ascertaining  the  dimensions  of  these  bodies  had  not 
been  so  fully  detailed.  Capt.  Kater  was  accordingly  desirous  of  re- 
investigating this  latter  branch  of  the  subject  before  the  Commis- 
sioners of  Weights  and  Measures  should  make  their  final  report.  The 
apparatus  he  employed  for  this  purpose,  and  the  results  of  his  ex- 
periments, are  stated  in  a  paper  also  published  in  the  Philosophical 
Transactions  for  1821. 

10.  These  researches  were  continued  by  Capt.  Kater  in  the  year 
1 825 ;  and  the  details  are  given  in  a  paper  published  in  the  Phil.  Trans, 
for  1826,  and  entitled  "  An  Account  of  the  construction  and  adjust^ 
ment  of  the  new  standards  of  weights  and  measures  of  the  United 
Kingdom  of  Great  Britain  and  Ireland." 

11.  The  series  was  completed  in  1830  by  the  account  he  gives  of 
the  detection  of  a  source  of  error  in  estimating  the  standard  of  linear 
measure,  arising  from  the  thickness  of  the  bar,  on  the  surface  of 
which  the  lines  are  traced,  and  of  the  means  he  took  to  obviate  it. 

12.  The  attention  of  Capt.  Kater  was  at  one  time  directed  to  the 
ascertaining  the  best  kind  of  steel  for  the  construction  of  a  compass 
needle,  the  most  advantageous  form  to  be  given  to  the  needle,  and 
the  most  effective  mode  of  communicating  to  it  magnetism.  Many 
curious  and  unexpected  results  were  obtained  in  the  course  of  this 
investigation. 

13.  A  remarkable  volcanic  appearance  in  the  moon  being  observed 
by  Capt.  Kater  in  February  1821,  he  communicated  to  the  Society 
shortly  afterwards  an  account  of  the  phaenomenon,  which  was  pub- 
lished in  the  Phil.  Trans,  for  the  same  year. 

1 4 .  One  of  the  greatest  benefits  conferred  on  science  by  Capt.  Kater 
was  his  invention  of  the  floating  collimator,  an  instrument  of  which 
the  object  is  to  determine  the  situation  of  the  line  of  collimation  of 
a  telescope  attached  to  an  astronomical  circle,  with  respect  to  the 
zenith  or  the  horizon  in  any  one  position  of  the  instrument ;  or  in 
other  words,  to  determine  the  zero-point  of  the  divisions  on  the  limb : 
an  operation  which  was  before  usually  performed  by  the  use  of  the 
level  or  the  plumb-line,  or  by  the  reflexion  of  an  object  from  the 
surface  of  a  fluid.  Each  of  these  methods  was  liable  to  many  in- 
conveniences and  defects ;  all  of  which  are  avoided  in  the  floating 
collimator.  The  principles  on  which  this  instrument  is  constructed 
are  two ;  the  first  is  the  property  of  a  telescope  employed  by  Gauss, 
and  subsequently  by  Bessel,  in  virtue  of  which  the  cross  wires  of  a 
telescope  adjusted  to  distinct  vision  on  the  wire,  may  be  distinctly 
seen  by  another  telescope  also  similarly  adjusted,  at  whatever  distance 
the  telescope  may  be  placed,  provided  their  axes  coincide ;  in  which 
case  the  rays  diverging  from  the  cross  wires  of  either  telescope,  will 
emerge  parallel  from  its  object-glass,  and  will  therefore  -be  refracted 
by  that  of  the  other  telescope  to  its  sidereal  focus,  as  if  they  came 
from  an  infinite  distance.  The  other  principle,  which  is  employed 
as  a  substitute  for  the  common  level,  is  the  invariability  with  respect 
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to  the  plane  of  the  horizon,  of  the  position  of  a  body  of  determinate 
figure  and  weight,  when  floating  on  the  surface  of  a  fluid.  Thus  the 
telescope  being  attached  to  a  box  floating  on  mercury,  and  serving 
as  a  stand  to  the  telescope,  may  be  fixed  either  in  a  horizontal  or  a 
vertical  position ;  in  which  latter  case  the  reverse  observations  may 
be  made  by  merely  turning  the  float  half  round  in  azimuth. 

15.  The  later  improvements  made  by  Capt.  Kater  in  the  vertical 
floating  collimator  are  described  by  him  in  a  subsequent  paper  pub- 
lished in  the  Philosophical  Transactions  for  1828.      Besides  ob- 
viating the  sources  of  error  arising  from  the  necessity  of  transferring 
the  instrument  to  di£Perent  sides  of  the  observatory,  and  of  taking  the 
float  out  of  the  mercury  and  replacing  it  at  each  observation^  the 
vertical  floating  collimator  has  the  further  advantage  of  being  adapted 
for  use,  not  only  vdth  a  circle,  but  also  vdth  a  telescope^  either  of 
the  refracting  or  reflecting  kind.     Such  a  telescope,  furnished  with 
a  wire  micrometer,  and  directed  to  the  zenith,  becomes  a  zenith 
telescope,  free  from  all  the  objections  to  which  the  zenith  sector, 
and  the  ordinary  zenith  telescopes  with  a  plumb-line,  are  liable. 
From  the  greater  degree  of  precision  attainable  by  the  employment 
of  this  instrument,  fiom  the  £eu;ility  of  its  construction,  the  readiness 
of  its  application,  and  the  economy  of  time  resulting  from  its  use,  the 
employment  of  the  level  and  plumb-line  may  be  wholly  superseded. 
John  Brinkley,  Lord  Bishop  of  Cloyne,  commenced  his  scientific 
career,  while  Andrews  Professor  of  Astronomy  in  the  University  of 
Dublin,  by  a  mathematical  paper  published  in  the  Phil.  Trans,  for 
1 807,  containing  an  investigation  of  the  general  term  of  an  important 
series  in  the  inverse  method  of  finite  differences.    In  1810  Dr.  Mas- 
keleyne,  then  Astronomer  Royal,  announced  to  the  Society  by  the 
communication  of  a  letter  from  Dr.  Brinkley,  the  supposed  discovery 
by  the  latter  of  the  annual  parallax  of  a  Lyrse,  which  he  was  confident 
exceeds  2".    In  1818  he  reported  having  met  vdth  apparent  motions 
in  several  of  the  fixed  stars  which  he  could  explain  only  by  referring 
them  to  parallax.     Among  these  a  Aquilse  exhibited  the  greatest 
change  of  place.     The  observations  made  at  the  Greenwich  obser- 
vatory not  being  in  accordance  with  those  made  at  Dublin,  Dn 
Brinkley,  in  a  subsequent  paper  published  in  the  Phil.  Trans,  for 
1821,  institutes  a  new  series  of  observations  with  a  view  to  discover 
the  source  of  this  discordance.     In  conclusion  he  states  his  inability 
to  discover  any  explanation  of  this  difference,  or  to  obtain  any  result 
opposed  to  his  former  conclusions.     He  remarks,  however,  that  the 
discrepancies  between  his  observations  and  those  made  at  Greenwich 
may  by  some  be  considered  as  showing  the  great  precision  of  modem 
observations,  since  the  whole  extent  of  the  absolute  difference  is 
only  one  second.    In  the  last  paper  on  this  important  subject,  which 
was  published  in  the  Phil.  Trans,  for  1824,  Dr.  Brinkley  endeavours 
to  form  a  correct  estimate  of  the  absolute  and  relative  degrees  of 
accuracy  of  the  instruments  at  Dublin  and  at  Greenwich.     He  first 
considers  the  difference  of  parallax  between  y  Draconis  and  a  Lyrae, 
and  secondly  the  absolute  parallax  of  a  hjrdd. 

Four  other  papers  by  the  same  author  are  also  contained  in  the 
Philosophical  Transactions:  the  first  in  1819,  giving  the  results  of 
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observations  made  at  the  observatory  of  Trinity  College,  Dublin,  for 
determining  the  obliquity  of  the  ecliptic,  and  the  maximum  of  the 
aberration  of  light;  the  second,  published  in  1822,  containing  the 
investigation  of  the  elements  of  a  comet  observed  by  Captain  Basil 
Hall ;  the  third  published  in  1824,  on  the  North  Polar  distances  of 
the  principal  fixed  stars ;  and  the  last,  which  appeared  in  1826,  com- 
municating the  results  of  the  application  of  Capt.  Kater*s  floating 
collimator  to  the  astronomical  circle  at  the  observatory  of  Trinity 
College,  Dublin.  He  regards  the  results  of  these  observations  as 
highly  favourable  to  the  principle  of  the  collimator,  which  he  con- 
siders as  a  new  astronomical  power,  and  as  even  belonging  to  a  more 
advanced  era  of  practical  astronomy  than  the  present. 

Mr.  Edward  Troughton  is  the  author  of  a  paper  in  the  Phil.  Trans, 
for  1809,  entitled  "  An  Account  of  a  method  of  dividing  Astronomical 
and  other  instruments  by  ocular  inspection;  in  which  the  usual  tools 
for  graduating  are  not  employed ;  the  whole  operation  being  so  con- 
trived, that  no  error  can  occur  but  what  is  chargeable  to  vision  when 
assisted  by  the  best  optical  means  of  viewing  and  measuring  minute 
quantities."  The  intrinsic  excellence  of  Mr.  Troughton's  method, 
as  detailed  in  this  paper,  consists  in  the  process  of  examination 
employed  to  correct  the  imperfections  in  laying  down  the  divisions 
by  methods  which  give  only  approximate  degrees  of  accuracy. 

The  Treasurer  made  the  following  statements  with  respect  to  the 
Number  of  Fellows,  State  of  the  Finances,  and  the  Receipts  and  Pay- 
ments of  the  Society  during  the  preceding  year. 

At  the  last  Anniversary  the  Society  consisted  of  770  Members  of 
whom  there  were,  v 

11  Royal  Personages, 
44  Foreign  Members,  and 
715  Home  Members; 
Since  that  date,  there  have  died, 

21  on  the  Home  List,  and 
1  on  the  Foreign  List ; 

and  there  have  been  admitted, 

40  on  the  Home  List,  and 

5  on  the  Foreign  List.     Of  whom 

1 1  have  compounded  during  life,  and 

29  have  engaged  to  pay  the  Annual  Subscription  of  41. 

The  Society  therefore  now  consists  of 

10  Royal  Personages, 

48  Foreign  Members,  and 

735  Home  Members ; 

making  a  total  of  793  Members ;  of  whom 

598  have  compounded  for  life, 

41  are  subject  to  an  annual  payment  of  2/.  12^. 
96  are  subject  to  an  annual  payment  of  41.  Os. 
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The  Treasurer  then  laid  before  the  Meeting  the  following 

Statement  of  the  Receipts  and  Payments  of  the  Royal  Society  between 

Nov.  29,  1834,  and  Nov.  28,  1835. 
1.  Receipts. 

£.      s.    d. 
Balance  in  the  hands  of  the  Treasurer  at  the  last  Audit  . .      192     7    5| 

Weekly  Contributions,  at  one  shilling    Ill   16    0 

Quarterly  Contributions,  at  £1 234  16    6 

Forty  Admission  Fees 400     0    0 

Eleven  Compositions  for  Annual  Payments    500     0   .0 

Rents: — 

One  year's  rent  of  estate  at  Mablethorpe:  due     £.    s.    d. 
at  Michaelmas,  (less  the  expenses  of  de- 
fending the  suit,  16/.  13s.) 90     7     0 

Three  quarters  of  a  year's  rent  of  premises  in 

Coleman- street:  due  at  Michaelmas 71     5     0 

One  year's  rent  uf  lands  at  Acton :  due  at 

Michaelmas    60     0     0 

One  year's  fee-farm  rent  of  lands  in  Sussex ; 

land-tax  deducted  :  due  at  Michaelmas  . .      19     4     0 
One  fifth  of  the  clear  rent  of  an  estate  at  Lam- 
beth Hill,  from  the  Royal  College  of  Phy- 
sicians, in  pursuance  of  Lady  Sadleir's  will : 
due  at  Midsummer 3     0     0 

243  16    0 

Dividends  on  Stock : — 

One  year's  dividends  on  14,000/.  Reduced  An- 
nuities        420     0     0 

Pulteney  Fund. 
One  year's  dividends  on  200/. 3  percent.  Consols     6     0     0 

Fairchild  Fund. 
Oneyear's  dividends  on  lOO/.New  South  Sea  Stock     3     0     0 

Rumford  Fund. 
One  year's  dividends  on  2161/.  0*.  lOd.  3  per 

cent.  Consols    64  16     8 

Donation  Fund. 
One  year's  dividends  on  3820/.  19s.  3d.  3  per 

cent.  Consols 114  12     6 

608     9     2 

Miscellaneous  Receipts : — 

Sale  of  the  Oriental  Manuscripts  to  the  British 

Museum    163     4  0 

Sale  of  Philosophical  Transactions 444     9  3 

Sale  of  Abstracts  of  Papers 17     6  8 

Sale  of  Sir  H.  Davy's  Discourses 0     3  0 

Sale  of  Coins  and  Medals 44  16  6 

669  19     5 

Total £2961     4     6^ 
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2.  Paymknts. 

£.     s.    d. 

Lady  Sadleir's Legacy. — ^The  Poor  of  the  Parish,  in  pursuance 

of  Lady  Sadleir's  WiU 3     0     0 

Fairchild  Lecture. — The  Rev.  J.  J.  Ellis,  for  delivering  the 

Fairchild  Lecture  of  1834   3     0    0 

Bakerian  Lecture. — Charles  Lyell,  Jun.,  Esq.,  for  the  Ba- 

kerian  ^ecture 4     0    0 

Rumford  Medal. — M.  Melloni,  two  year's  dividend  on  the 

Rumford  Augmentation  Fund,  January  8th,  1835    ....        69  11   10 

Mr.  Wyon,  for  Gold  and  Silver  Rumford  Medal 64     0     0 

Salaries: —  £.     8.    d. 

Dr.  Roget,  one  year,  as  Secretary    105     0  0 

J.  G.  Children,  Esq.,  one  year,  as  Secretary.  .105     0*  0 

Ditto  for  Index  to  Phil.  Trans 5     5  0 

C.  Konig,  Esq.,  one  year  as  Foreign  Secretary     20     0  0 

Mr.  Roberton,  one  year, as  Assistant-Secretary  160     0  0 

Mr.W.  E.  Shuckard,  Librarian 30  17  0 

Mr.  Gould,  one  year,  as  Porter 60     0  0 

Mr/  Hudson  for  one  month^s  salary    20  16  8 

506  18     8 

Mr.  Panizzi :   On  account ;  for  preparing  a  Catalogue  of 

the  Library 300  0  0 

Fire  Insurance,  on  the  Society's  Property 22  11  6 

Mr.  Roberton :  Gratuity 20  0  0 

Mrs.  Coppard :  Grratuity 10  0  0 


BiUs:- 


Taylor : 

Printing  the  Phil.  Trans.,  1834,  part  2 216     2     6 

Printing  the  Phil.  Trans.,  1835,  parti 181   11     0 

Printing  and  Paper  of  Proceedings,  Nos. 

17—21   34     9     6 

Printing  Proceedings  of  Excise  Committee     18  14     0 

Miscellaneous  Printing :  Circulars,  Lists  of 
Fellows,  Ballot-lists,  Statement  of  Pay- 
ments, and  Minutes  of  Council,  &c.    . .    102     0     6 
Bowles  and  Gardiner : 

Paper  for  the  Phil.  Trans.,  1835,  parts  1    121   16     0 

and  2 

Basire: 

Engraving  and  Copper-plate  Printing  for 

the  Phil.  Trans.,  1835,  parts  1  and  2,  &c.     67     7     6 

Carried  forward £742     1     0     1003     2     0 
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£.     s.     d.       £».       8»   d 

BiDs:—  Brought  forward 742     1     0     1003     2    ( 

Sowerby : 

Engraving  for  Phil.  Trans 6  16     6 

Gardner  : 

Engraving  for  Phil.  Trans., 14  10     0 

Vizetelly  and  Branston : 

Wood  Engravings    for  Phil.  Trans.  1835, 

parti 8  12     0 

Gyde: 
Sewing  and  Boarding  1783  Parts  of  Phil. 

Trans 60  15     4 

Boarding  201    Sets  of  Abstracts,  Sewing 

Adjudication  of  Medals,  &c 36  16     9 

869  11     7 

Few  &  Co.,  Solicitors    113  13     4 

Mr.Higgins:  Surveying Coleman-street  Pro- 
perty        31   10     0 

Mr.  Russell :  for  calculation  of  Tables  for 
the  Excise  Committee  (to  be  repaid  by  the 

Lords  of  the  Treasury) 25     0     0 

Mr.  Williamson,  for  a  Plate  Chest 3  17     0 

Tuckett : 

Bookbinding 34  16     8 

Chappell : 

Stationery 36  16     6 

Saunderson : 

Shipping  expenses 11     1     5 

Brecknell  and  Turner : 

Wax  Lights,  Candles,  and  Lamp  Oil 72  14     6 

Skelton : 

Cleaning  Chandeliers ;  Fenders ;  and  re- 
pairing Lamps  and  Locks 1115     9 

Cubitt : 

Book- shelves  in  New  Room 72  13     0 

Fitting  up  the  Meteorological  Room 13  19  10 

Pryer  and  Spice : 

Furniture  for  Mr. Hudson's  new  room. ...      14  10     0 
Snell : 

Gallery  for  Library 131     9     4 

Furniture  for  Mr.  Roberton's  room 30  12     6 

New  Carpet,  Window  Blinds,  Carpet-beat- 
ing, &c 22     7     0 

Cobbett  and  Son  : 

Window-cleaning  and  Glazing    212     4 

Gwillim : 

Large  Mats,  Brushes,  Fire-wood,  &c 15  17     0 

Carried  forward £645     6     2     1872  13     7 
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£.      s.    d.       £.      s.    d, 

BiUs :—  Brought  forward 645     6     2     1872  13     7 

Baker: 

Upholstery 11     6     0 

Hermon : 

Cleaning  Staircase,  &c 10  14     5 

Arnold  and  Dent : 

Cleaning  and  Regulating  Clocks 2  17     9 

670     4     4 

Books  hought  on  account  of  the  Money  received 

from  the  British  Museum : 

Bailli^re :  Books, — on  account 50  0  0 

Simpkin  and  Marshall :  Ditto 2  10  8 

Pickering :  Ditto 7  0  0 

Bohn :  Ditto 2  2  0 

Weale :  Ditto   4  0  6 

65  13     2 

Parish  Rates  and  Petty  Charges : 

Taxes  and  Parish  Rates 31  19  9 

Llnstitut  Journal 3  5  0 

Postage  and  Carriage 18  6  3 

Extra  Porterage 4  11  7 

Expenses  on  Foreign  Packets  and  Presents. .  18  16  6 

Stamps 3  0  9 

Cleaning  Library    2  13  6 

Charwoman's  Wages 26  5  0 

Extra  Charwoman's  work 5  17  2 

Board  and  Wages  of  Mr.  Hudson's  Servant 

for  one  month 2  10  0 

Miscellaneous  expenses 17  4  4 

134     9  10 

£2743     0  11 
Balance  in  the  hands  of  the  Treasurer 218     3     7§ 

£2961     4     6| 


J.  W.  LUBBOCK,   Treasurer. 
November  28M,  1835. 


The  thanks  of  the  Society  were  voted  to  the  Treasurer  for  his 
able  services  in  attending  to  its  finances. 

The  Copley  Medal,  and  the  two  Royal  Medals  for  the  present  year 
were  then  delivered,  pursuant  to  the  awards  made  by  the  Council. 

The  Statutes  relating  to  the  Election  of  Council  and  Officers  were 
then  read  by  the  Secretary ;  and  Joseph  Smith,  Esq.  and  the  Rev. 
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Dr.  Jennings  being  nominated  by  the  President,  with  the  approba- 
tion uf  the  Meeting,  Scrutators  to  assist  the  Secretaries  in  exami- 
ning the  balloting-lists,  the  votes  of  the  Fellows  present  were  col- 
lected. 

The  ballot  being  taken,  the  Scrutators  reported  the  following  as 
the  result. 

President — His  Royal  Highness  the  Duke  of  Sussex,  K.G. 
Treasurer — Francis  Baily,  Esq. 

c.       .     .         f  Peter  Mark  Roget,  M.D. 
becretanes—  |  j^j^  ^^^^^  Children,  Esq. 

Foreign  Secretary — Charles  Konig,  Esq. 

Other  Members  of  the  Council, 


William  Allen,  Esq. 
Rev.  William  Buckland,  D.D. 
Samuel  Hunter  Christie,  Esq. 
Rev.  James  Cumming. 
Davie  s  Gilbert,  Esq. 
Joseph  Henry  Green,  Esq. 
Henry  Holland,  M.D. 


John  William  Lubbock,  Esq. 

Herbert  Mayo,  Esq. 

Roderick  Impey  Murchison,  Esq. 

Rev.  Robert  Murphy,  M.A. 

Sir  John  Rennie. 

William  Henry  Smyth,  Capt.  R.N. 

Edward  Turner,  M.D. 

Rev.  William  Whewell. 


William  Lawrence,  Esq. 

The  thanks  of  the  Society  were  then  voted  to  the  Scrutators  for 
their  trouble  in  assisting  at  the  Election. 
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Dr. 


To  Balance 

Sale  of  Oriental  MSS. 


£,    8.    d. 
258  15     0 

163     4     0 


£421   19     0 


Cr. 

By  Cash  on  account  of  the  following 
disbursements: —  £.     s,     d. 

Bailliere:  Books    ...     50     0    0 

Simpkin    and    Mar- 
shall: Ditto    2  10     8 

Pickering:  Ditto  ...       7     0    0 

Bohn:  Ditto 2     2    0 

Weale:  Ditto    4     0    6 

Balance,  Nov.  28, 1835. ..356     5  10 

£421  19     0 
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December  10,  1835. 

FRANCIS  BAILY,  Esq.,  Vice-President  and  Treasurer,  in 

the  Chair. 

The  following  communication  from  the  President  to  the  Fellows 
of  the  Royal  Society  was  read : 

"  Gentlemen, 
*<  At  the  opening  of  the  Session  I  think  it  right  to  express  my 
anxiety  to  come  amongst  you  again  ;  and  I  therefore  trust  that  I 
need  not  repeat  that  as  soon  as  my  present  infirmity  is  removed 
you  may  be  sure  of  my  readiness  to  take  the  chair.  In  the  mean 
time  I  hope  that  the  Members  will  not  relax  in  their  endeavours  to 
uphold  the  character  of  the  Royal  Society  5  and  I  shall  look  with 
confidence  to  the  attendance  or  the  Vice-Presidents  for  the  main- 
tenance of  that  order  and  regularity  so  necessary  to  be  observed  at 
all  literary  and  scientific  meetings. 

«  Kensington  Palace,  Dec.  10, 1835.  ««  Augustus  F.,  P.R.S." 

The  following  papers  were  read: 

<<  Memoranda  taken  during  the  continuance  of  the  Aurora  Borealis 
of  November  18,  1835."  By  Charles  C.  Christie,  Esq.  Commu- 
nicated by  Samuel  Hunter  Christie,  Esq.,  F.R.S. 

The  appearances  described  were  seen  from  Deal,  on  the  day  men- 
tioned in  the  title,  from  9  to  20  minutes  past  10  o'clock  in  the  even- 
ing ;  and  consisted  chiefly  of  a  bright  arch  of  light,  of  which  the 
lower  edge  was  sharply  denned,  surmounted  on  a  dark  cloud  below, 
while  the  upper  edge  was  shaded  off  into  the  cloudless  and  starlight 
sky,  emitting  large  but  faint  luminous  streaks,  which  issued  up- 
wards with  great  rapidity,  exactly  imitating  flames  agitated  to  and 
fro  by  a  violent  wind. 

<<  Demonstration  complete  du  Th6or^me  dit  de  Fermat :  par 
Fran9ois  Paulet,  de  Geneve,  ancien  61^ve  de  TE'cole  Polytechnique." 
Communicated  by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

The  theorem  of  which  the  author  professes  to  give,  in  this  paper, 
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the  complete  demonstration,  is  the  following:  <<No  power,  beyond 
the  second  degree,  of  any  quantity,  can  exist,  capable  of  being  re- 
solved into  the  sum,  or  the  difference,  of  two  other  powers  of  the 
same  degree  :**  or,  as  it  may  still  more  generally  be  expressed,  *'  If 
the  exponents  of  three  powers  be  multiplied  by  the  same  number, 
provided  that  number  be  greater  than  2,  neither  the  sum,  nor  the 
difference,  of  any  two  of  the  resulting  quantities  can  ever  be  equal 
to  the  third  quantity.** 

It  was  resolved  unanimously, — "  That  the  thanks  of  this  Society 
be  given  to  their  Secretary  John  George  Children,  Esq.,  for  the 
zeal  and  ability  which  he  has  uniformly  displayed,  and  the  many 
valuable  services  he  has  rendered,  in  promoting  its  objects.*' 


December  17,  1835. 
SIR  JOHN  RENNIE,  Knt.,  Vice-President  in  the  Chair. 

<<  Researches  towards  establishing  a  theory  of  the  Dispersion  of 
Light,  No.  II."  By  the  Rev.  Baden  Powell,  M. A.,  F.R.S.,  Savilian 
Professor  of  Geometry  in  the  University  of  Oxford. 

The  author,  in  a  preceding  paper,  published  in  the  last  part  of 
the  Philosophical  Transactions,  commenced  a  comparison  between 
the  results  of  M.  Cauchy*s  system  of  undulations,  expressing  the 
theoretical  refractive  index  for  each  of  the  standard  rays  of  the 
spectrum,  and  the  corresponding  index  found  from  observation  in 
different  media.  Since  that  paper  was  communicated,  he  has  re- 
ceived the  account  of  a  new  series  of  results  obtained  by  M.  Rud- 
berg,  and  comprising  the  indices  for  the  standard  rays  in  a  prism  of 
calcareous  spar,  and  in  a  prism  of  quartz,  both  for  the  ordinary  and 
the  extraordinary  rays  3  and  also  the  ratios  of  the  velocities  in  the 
direction  of  the  three  axes  of  elasticity,  respectively,  in  Aragonite 
and  Topaz.  The  author  was  accordingly  led  to  examine  this  valu- 
able series  of  data,  and  the  comparison  of  them  with  the  theory  forms 
the  subject  of  the  present  paper.  He  finds  the  coincidences  or  theory 
and  observation  to  be  at  least  as  close  as  those  already  obtained  from 
Frauenhofer*s  results,  and  to  afford  a  satisfactory  extension  of  the 
theory  to  ten  new  cases,  in  addition  to  those  already  discussed ;  and 
a  further  confirmation  of  the  law  assigned  by  the  hypothesis  of  un- 
dulations. 

A  paper  was  in  part  read,  entitled,  '<  On  the  action  of  Light  upon 
Plants,  and  of  Plants  upon  the  Atmosphere.**  By  Charles  Daubeny, 
M.D.,  F.R.S.,  Professor  of  Chemistry  and  of  Botany  in  the  Univer- 
sity of  Oxford. 

The  Society  then  adjourned  over  the  Christmas  Vacation  to  meet 
again  on  the  seventh  of  January  next. 
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January  7>  1836. 

FRANCIS  BAILY,  Esq.,  Vice-President  and  Treasurer,  in 

the  Chair. 

A  paper  was  read,  entitled,  <'  Meteorological  Journal  kept  at  the 
Royal  Observatory,  Cape  of  Good  Hope,  from  the  1st  of  June  to 
the  31st  of  December,  1834<."  Communicated  by  Capt.  Beaufort, 
R.N.^  F.R.S.,  Hydrographer  to  the  Admiralty. 

The  observations  recorded  in  this  Journal  are  those  of  the  baro- 
meter^ and  of  two  thermometers,  one  in,  and  the  other  out  of  doors; 
taken  at  sunrise,  noon,  sunset,  and  midnight,  in  each  successive  day 
from  the  1st  of  June,  1834*,  to  the  end  of  the  year. 

<<  Some  Account  of  the  Volcanic  Eruption  of  Cosiguina  in  the 
Bay  of  Fonseca,  commonly  called  the  Coast  of  Conchagua,  on  the 
Western  Coast  of  Central  America."  By  Alexander  Caldcleugh, 
Esq.,  F.R.S. 

The  particulars  recorded  in  this  narrative  are  derived  partly  from 
a  voluminous  collection  of  official  reports  transmitted  from  the  au- 
thorities in  various  towns  to  the  government  of  Central  America, 
and  partly  from  the  information  of  intelligent  eye-witnesses  o£  the 
phenomena.  The  eruption  occurred  on  the  19th  of  January,  1835, 
and  was  preceded  by  a  slight  noise,  accompanied  with  a  column  of 
smoke  issuing  from  the  mountain,  and  increasing  till  it  took  the  form 
of  alargeand  dense  cloud,  which,  when  viewed  from  a  distance  often 
leagues  to  the  southward,  appeared  like  an  immense  plume  of  white 
feathers,  rising  with  considerable  velocity  and  expanding  in  every 
direction.  Its  colour  was,  at  first,  of  the  most  brilliant  white ;  but 
it  gradually  became  tinged  with  grey;  then  passed  into  yellow;  and 
finally  assumed  a  beautiful  crimson  hue.  In  the  course  of  the  fol- 
lowing days  several  shocks  of  an  earthquake  were  felt,  the  last  of 
which  were  most  terrific.  On  the  morning  of  the  22nd,  the  sun  had 
risen  in  brightness;  but  a  line  of  intense  darkness  denoted  the  pre- 
sence of  the  same  cloud  which  had  before  presented  such  remarkable 
appearances,  and  which,  extending  with  great  rapidity,  soon  ob- 
scured the  light  of  day ;  so  that  in  the  course  of  half  an  hour  the 
darkness  equalled  in  intensity  that  of  the  most  clouded  night :  per- 
sons touched  without  seeing  one  another ;  the  cattle  hurried  back 
to  their  folds  -,  and  the  fowls  went  to  roost,  as  on  the  approach  of 
night.  This  atmospheric  darkness  continued  with  scarcely  any  di- 
minution for  three  days ;  during  the  whole  of  which  time  there  fell 
a  fine  impalpable  dust,  covering  the  ground  at  St.  Antonio  to  the 
depth  of  two  inches  and  a  half,  and  consisting  of  three  layers  of 
different  shades  of  grey  colour :  and  for  ten  or  twelve  succeeding 
days  the  sky  exhibited  a  dim  and  murky  light.  At  Nacaome,  to 
the  northward  of  the  volcano,  the  same  degree  of  darkness  was  ex- 
perienced, and  the  deposit  of  ashes  was  from  four  to  five  inches  in 
depth,  and  exhaled  a  fetid  sulphureous  odour,  which  penetrated 
through  every  interstice  in  the  buildings.    The  complete  obscurity 
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wa^  only  occasionally  broken  by  the  lightning,  which  flashed  in  every 
direction,  while  the  air  was  rent  with  loud  and  reiterated  explosions 
like  the  discharges  of  artillery,  which  accompanied  each  eruption  of 
volcanic  matter,  and  conspired  to  strike  the  deepest  terror,  and  to 
spread  among  the  inhabitants  a  universal  panic  that  the  day  of  judge- 
ment was  arrived.  On  the  24<th  the  atmosphere  became  clearer,  and 
the  houses  were  found  covered  to  the  depth  of  eight  inches  with  ashes^ 
in  which  many  small  birds  were  found  suffocated.  Deer  and  other 
wild  animals  flew  to  the  town  for  refuge,  and  the  banks  of  the  neigh- 
bouring streams  were  strewed  with  dead  fish.  In  Segovia,  and  as 
far  as  eight  leagues  from  the  volcano,  the  showers  of  black  sand  were 
so  abundant  as  to  destroy  thousands  of  cattle ;  and  many  were 
subsequently  found  whose  bodies  exhibited  one  mass  of  scorched 
flesh. 

Within  the  Bay  of  Fonseca,  and  two  miles  from  the  volcano,  it  is 
stated  that  two  islands,  from  two  to  three  hundred  yards  in  diameter, 
were  thrown  up,  probably  from  the  deposit  of  masses  of  scorise  on 
previously  existing  shoals. 

It  was  resolved  unanimously : — «  That  the  thanks  of  this  Society 
be  given  to  their  Secretary  Peter  Mark  Roget,  Doctor  of  Medicine, 
for  the  zeal  and  ability  which  he  has  uniformly  displayed^  and  the 
many  valuable  services  he  has  rendered  in  promoting  its  objects.** 


January  14,  IS?6. 
FRANCIS  BAILY,  Esq.,  V.P.,  and  Treasurer  in  the  Chair. 

Dr.  Daubeny's  paper  entitled,  "  On  the  action  of  Light  upon 
Plants,  and  of  Plants  upon  the  Atmosphere,"  was  resumed  and  con- 
cluded. 

The  objects  of  the  experimental  inquiries  of  which  the  author  gives 
an  account  in  this  paper  were,  in  the  first  place,  to  ascertain  the  ex- 
tent of  the  influence  of  solar  light  in  causing  the  leaves  of  plants  to 
emit  oxygen  gas,  and  to  decompose  carbonic  acid,  when  the  plants 
were  either  immersed  in  water,  or  surrounded  by  atmospheric  air. 
The  plants  subjected  to  the  former  mode  of  trial  were  Brassica 
oleracea,  Salicorniaherbacea,  Fucus  digitatus,  Tussilago  hybrida,  Co^ 
rhlearia  armorica,  Mentha  viridis.  Rheum  rhaponticuniy  Allium  ur^ 
sinumf  and  several  species  of  Graminece,  Geraniums  were  the  only 
plants  subjected  to  experiment  while  surrounded  with  atmospheric 
air.  Comparative  trials  were  made  of  the  action  on  these  plants  of 
various  kinds  of  coloured  light,  transmitted  through  tinted  glass,  of 
which  the  relative  calorific,  illuminating,  and  chemical  powers  had 
been  previously  ascertained  3  and  the  results  of  all  the  experinnents 
are  recorded  in  tables;  but  no  general  conclusion  is  deduced  from 
them  by  the  author.  He  next  describes  a  few  experiments  which 
be  made  on  beans,  with  a  view  to  ascertain  the  influence  of  light  on 
the  secretion  of  the  green  matter  of  the  leaves,  or  rather  to  deter- 
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mine  whether  the  change  of  colour  in  the  chromule  is  to  be  ascribed 
to  this  agent.  The  third  object  oF  his  inquiries  was  the  source  of 
the  irritabih'ty  of  the  Mimosa  pudica,  from  which  it  appeared  that 
light  of  a  certain  intensity  is  necessary  for  the  maintenance  of  the 
healthy  functions  of  this  plant,  and  that  when  subjected  to  the  ac- 
tion of  the  less  luminous  rays,  notwithstanding  their  chemical  influ- 
ence, the  plant  lost  its  irritability  quite  as  soon  as  when  light  was 
altogether  excluded.  He  then  examines  the  action  of  light  in  causing 
exhalation  of  moisture  from  the  leaves;  selecting  Dahlias,  Helian- 
thuscs,  Tree  Mallows,  &c.,  as  the  subjects  of  experiment.  The 
general  tendency  of  the  results  obtained  in  this  series  is  to  show  that 
the  exhalation  is,  aeteris paribus,  most  abundant  in  proportion  to  the 
intensity  of  the  light  received  by  the  plant.  He  also  made  various 
comparative  trials  of  the  quantity  of  water  absorbed,  under  dif- 
ferent circumstances,  by  the  roots  of  plants,  and  chiefly  of  the  He- 
lianthus  annnus,  Sagittaria  sagittifolidf  and  the  Vine,  From  the  ge- 
neral tenor  of  the  results  of  these  and  the  preceding  experiments,  he 
is  inclined  to  infer  that  both  the  exhalation  and  the  absorption  of 
moisture  in  plants,  as  far  as  they  depend  on  the  influence  of  light, 
are  affected  in  the  greatest  degree  by  the  most  luminous  rays  ;  that 
all  the  functions  of  the  vegetable  economy  which  are  owing  to  the 
presence  of  this  agent,  follow,  in  this  respect,  the  same  law ;  and 
that  in  the  vegetable,  as  well  as  in  the  animal  kingdom,  light  acts  in 
the  character  of  a  speciBc  stimulus.  The  author  found  that  the 
most  intense  artificial  light  that  he  could  obtain  from  incandescent 
lime  produced  no  sensible  effect  on  plants. 

The  latter  part  of  the  paper  is  occupied  by  details  of  the  experi- 
ments which  the  author  made  with  a  view  to  ascertain  the  action  of 
plants  upon  the  atmosphere,  and  more  especially  to  determine  the 
proportion  that  exists  between  the  effects  attributable  to  their  action 
during  the  night  and  during  the  day;  and  also  the  proportion  be- 
tween the  carbonic  acid  absorbed,  and  the  oxygen  evolved. 

His  experiments  appear  to  show  that  at  least  18  percent,  of  oxy- 
gen may  be  added  to  the  air  confined  in  a  jar  by  the  influence  of  a 
plant  contained  within  it.  He  also  infers  that  the  stage  of  vegetable 
life  at  which  the  function  of  purifying  the  air  ceases,  is  that  in  which 
leaves  cease  to  exist.  The  author  shows  that  this  function  is  per- 
formed both  in  dicotyledonous  and  in  monocotyledonous  plants,  in 
evergreens  as  well  as  in  those  that  are  deciduous,  in  terrestrial  and 
in  aquatic  plants,  in  the  green  parts  of  eculents  as  well  as  in  ordi- 
nary leaves,  in  Algae  and  in  Ferns  as  well  as  in  Phanerogamous 
families.  Professor  Marcec  has  shown  that  it  does  not  take  place 
in  Fungi. 

The  reading  of  a  paper,  entitled,  <<  On  the  Anatomical  and  Optical 
Structure  of  the  Crystalline  Lenses  of  Animals,  being  the  continua- 
tion of  the  paper  published  in  the  Philosophical  Transactions  for 
1833."  By  Sir  David  Brewster,  K.H.,  LL.D.,  F.R.S.,— was  com- 
menced. 
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January  21,  18S6. 
RODERICK  IMPEY  MURCHISON,  Esq.,  V.P.,  in  the  Chair. 

George  Biddell  Airy,  Esq.,  M.A.,  A.R. ;  George  Budd,  B.A. 
and  M.A. ;  the  Rev.  Humphrey  Lloyd,  M.A. ;  the  Rev.  William 
Taylor;  and  Charles  Wheatstone,  Esq.;  were  elected  Fellows  of 
the  Society. 

Sir  David  Brewster's  paper,  entitled,  «  On  the  Anatomical  and 
Optical  Structure  of  the  Crystalline  Lenses  of  Animals,  being  the 
continuation  of  the  paper  published  in  the  Philosophical  Transac- 
tions for  1833,"  was  resumed  and  concluded. 

The  author  has  examined  the  structure  of  the  crystalline  lens  of 
the  eye  of  a  great  variety  of  animals  belonging  to  each  of  the  four 
classes  of  Vercebrata;  and  has  communicated  in  this  paper  a  de- 
tailed account  of  his  observations,  arranged  according  as  they  re- 
late to  structures  more  and  more  complex.  In  a  former  paper, 
published  in  the  Philosophical  Transactions  for  1833,  the  lens  of  the 
Cod  fish  was  taken  as  the  type  of  the  simplest  of  these  structures,  in 
as  much  as  all  the  fibres  of  which  it  is  composed  converge,  like  the 
meridians  of  a  globe,  to  two  opposite  points,  or  poles,  of  a  spheroid 
or  lenticular  solid ;  both  of  which  poles  are  situated  in  the  axis  of 
vision.  The  structure  which  ranks  next  in  respect  of  simplicity  is 
that  exhibited  in  the  Salmon,  among  fishes ;  in  the  Gecko,  among 
reptiles ;  and  in  the  Hare,  among  Mammalia.  It  presents  at  each  pole 
two  septa  placed  in  one  continuous  line,  in  different  points  of  which 
all  the  fibres  proceeding  from  the  one  surface  to  the  other  have  their 
origin  and  termination.  A  structure  somewhat  more  complex  is 
met  with  in  the  lenses  of  most  of  the  Mammalia,  and  is  particularly 
exemplified  in  the  lion,  the  tiger,  the  horse,  and  the  ox.  Three 
septa  occur  at  each  pole  in  the  form  of  diverging  lines  inclined  to 
one  another  at  angles  of  120^.  The  next  degree  of  complexity  is 
presented  in  the  lens  of  the  whale,  the  seal,  and  the  bear,  which 
contain,  instead  of  three,  four  septa  on  each  side,  placed  at  right 
angles  to  each  other  in  the  form  of  a  cross.  In  some  specimens  of 
lenses  of  whales  and  seals  the  author  observed  two  septa  from  each 
pole,  forming  one  continuous  line,  from  each  of  the  extremities  of 
which  proceeded  two  others,  which  were  at  right  angles  relatively  to 
one  another  :  so  that  there  were  in  all  five  on  each  surface.  The 
most  complex  structure  is  that  of  the  lens  of  the  elephant,  which 
exhibits  three  primary  septa  diverging  at  equal  angles  from  the  pole, 
and  at  their  extremities  bifurcating  into  two  additional  septa,  which 
are  inclined  to  each  other  at  angles  of  60%  these  latter  being  the 
real  septa,  to  which  the  fibrous  radiations  are  principally  related. 
In  some  lenses  of  the  elephant  the  author  found  the  three  septa 
immediately  proceeding  from  the  poles  exceedingly  short,  and  ap- 
proaching to  evanescence ;  so  that  he  has  no  doubt  that  occasion- 
ally they  may  be  found  to  have  disappeared,  and  that  the  other  six 
septa  will  then  all  diverge  from  the  poles,  like  the  radii  of  a  hexagon, 
at  angles  of  60°. 

In  all  the  preceding  cases,  where  the  arrangement  of  the  fibres 
is  symmetrical  on  the  two  sides^  the  septa  on  the  opposite  surface 
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of  the  lens  occupy  positions  which  are  reversed  with  respect  to  one 
another ;  thus  in  the  simple  case  of  the  double  septa  at  each  pole, 
the  line  formed  by  those  of  the  posterior  surface  is  situated  at  right 
angles  to  that  formed  by  the  septa  of  the  anterior  surface.  Where 
there  are  three  divergent  septa  at  each  pole,  the  direction  of  those 
on  the  one  side  bisect  the  angles  formed  by  those  on  the  other  side ; 
and  again^  where  the  septa  form  a  rectangular  cross,  those  of  one 
surface  are  inclined  45°  to  those  of  the  other  surface. 

It  follows  as  a  consequence  of  this  configuration  of  the  series  of 
points  which  constitute  the  origins  and  terminations  of  the  fibres, 
that  all  the  fibres,  with  the  exception  only  of  those  proceeding  in  a 
direct  line  from  the  extremities  of  any  of  the  septa,  must,  in  their 
passage  from  the  one  surface  to  the  other,  follow  a  course  more  or 
less  contorted  ;  and  must  form  lines  of  double  curvature ;  that  is, 
curves  of  which  none  of  the  portions  lie  in  the  same  plane. 

The  fibres  of  the  lenses  of  quadrupeds  gradually  diminish  in  size 
from  the  equator  or  margin  of  the  lens,  where  they  are  largest,  to 
their  terminations  in  the  anterior  or  posterior  septa.  They  are 
united  together  by  small  teeth  like  those  of  fishes  3  but,  generally 
speaking,  the  teeth  are  smaller  and  less  distinctly  pronounced,  and 
sometimes  they  are  not  seen  without  great  difficulty. 

In  the  lens  of  the  turtle,  as  well  as  in  that  of  several  fishes,  the 
arrangement  of  the  fibres,  instead  of  being  symmetrical  on  the  two 
sides,  as  is  the  case  in  all  the  preceding  instances,  is  different  on  the 
anterior  and  posterior  surfaces ;  there  being  two  septa  on  the  for- 
mer, but  none  in  the  latter,  which  presents  only  a  single  polar  point 
of  convergence. 

The  author  has  directed  much  of  his  attention  to  the  optical  pro- 
perties of  these  structures.  The  lens  of  the  salmon  depolarizes  three 
series  of  luminous  sectors  ^  the  inner  and  outer  series  being  negative, 
and  the  intermediate  series  positive.  The  polarizing  structure  of 
the  cornea  is  negative,  and  it  depolarizes  very  high  tints  at  its  junc- 
tion with  the  sclerotic  coat.  When  a  slice  cut  from  the  sclerotica 
nearly  perpendicularly  to  the  surfaces,  and  with  parallel  faces,  is 
exposed  to  polarized  light,  it  exhibits  the  system  of  biaxal  rectilineal 
fringes,  exactly  like  those  in  a  plate  of  glass  heated  by  boiling  wa- 
ter or  oil,  when  in  the  act  of  rapid  cooling.  The  same  alternation 
of  properties  with  regard  to  polarization  in  the  successive  strata  of 
the  substance  of  the  crystalline  lenses  is  exhibited  by  other  fishes 
which  the  author  examined. 

With  respect  to  the  final  cause  of  these  highly  complicated  ar- 
rangements, it  is  reasonable  to  conceive  that  the  gradually  increas- 
ing density  of  the  fibres  in  each  successive  stratum  from  the  surface 
to  the  centre  is  intended  to  correct  spherical  aberration  :  but  the 
design  of  the  other  properties  resulting  from  the  arrangement  of  the 
fibres  with  reference  to  septa,  in  all  their  variations  of  number  and 
position,  and  more  especially  the  alternations  of  positive  and  nega- 
tive structures,  as  exhibited  by  the  action  of  the  different  strata  in 
polarized  light,  has  not  even  excited  the  ingenuity  of  conjecture, 
and  will  probably  remain  among  the  numerous  problems  destined  to 
exercise  the  sagacity  of  another  age. 
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January  28,  1836. 

RODERICK  IMPEY  MURCHISON,  Esq.,  V.P.,  in  the  Chair. 

William  Clark,  M.D.  5  and  Francis  Marcet,  Esq.,  were  elected 
Fellows  of  the  Society. 

A  paper  was  read,  entitled,  <<  Discussion  of  Tide  Observations 
made  at  Liverpool."     By  J.  W.  Lubbock,  Esq.,  F.R.S. 

The  chief  purpose  which  the  author  has  in  view  in  presenting  the 
tables  accompanying  this  paper,  which  are  a  continuation  of  those 
published  in  the  Philosophical  Transactions  for  1835,  and  are 
founded  on  the  observations  instituted  by  Mr.  Hutchinson  at  Liver- 
pool, is  to  exhibit  the  diurnal  inequality  in  the  height  of  high  water, 
which  is  scarcely  sensible  in  the  river  Thames,  but  which  at  Liver- 
pool amounts  to  more  than  a  foot.  The  diurnal  inequality  in  the 
interval  appears  to  be  insensible. 

The  author  has  farther  ascertained  that  Bernouilli's  formulae  ex- 
pressing the  height  of  the  tide,  deduced  from  his  theory  of  the  tides, 
present  a  very  remarkable  accordance  with  observation. 


February  4,  1836. 
SIR  JOHN  RENNIE,  Knt.,  Vice-President,  in  the  Chair. 

George  William  Drory,  Esq. ;  Robert  Edmund  Grant,  M.D. ;  and 
John  Dillwyn  Llewelyn,  Esq. ;  were  elected  Fellows  of  the  Society. 

*'  Geometrical  investigations  concerning  the  Phenomena  of  Ter- 
restrial Magnetism  :  Second  Series, — On  the  number  of  points  at 
which  a  magnetic  needle  can  take  a  position  vertical  to  the  Earth's 
surface."  By  Thomas  Stephens  Davies,  Esq.,  F.R.S.  Lond.  and 
Edin.,  F.R.A.S.,  of  the  Royal  Military  Academy,  W^oolwich. 

This  paper  is  intended  as  a  continuation  of  the  one  by  the  same 
author  published  in  the  last  volume  of  the  Philosophical  Transac- 
tions; in  which  it  was  proposed  to  investigate  the  mathematical 
consequences  of  the  hypothesis  of  the  earth  being  a  magnet  with 
two  poles,  or  centres  of  force,  situated  anywhere  either  within,  or 
at  the  surface,  and  of  equal  intensity,  but  of  contrary  characters  : 
with  the  ultimate  view  of  verifying  this  hypothesis  by  comparing  its 
results,  so  deduced,  with  the  phsenomena  furnished  by  observation. 

In  his  former  paper  the  author  had  shown  that  on  this  hypothesis 
the  magnetic  equator,  or  the  locus  of  the  points  at  which  the  mag- 
netic needle  takes  a  horizontal  position,  is  one  single  and  continuous 
line  on  the  surface  of  the  earth.  In  this  paper  his  object  is  to  prove 
that  there  are  always  two,  and  never  more  than  two,  points  at  the 
earth's  surface,  at  which  the  needle  takes  a  position  vertical  to  the 
horizon. 

At  the  close  of  his  former  paper  the  author  had  deduced  the 
equation  of  the  curve  of  verticity,  that  is,  of  the  curve  at  any  point 
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of  which  an  infinitesimal  needle  being  placed,  it  will  always  tend 
towards  the  centre  of  the  earth,  and  consequently  be  vertical  to  the 
horizon  at  its  point  of  intersection  with  the  surface  of  the  earth : 
but,  owing  to  circumstances  over  which  he  had  no  control,  he  was 
unable,  at  that  time,  to  write  out  an  account  of  his  investigations  of 
the  peculiar  character  of  that  curve^  or  to  apply  its  propertien  to  the 
determination  of  the  latter  problem :  and  these  are  more  especially 
the  objects  to  which  the  present  paper  is  devoted. 

The  processes  to  which  he  has  had  recourse,  with  this  view,  are 
the  following.  He  first  transposes  the  rectangular  equation  of  the 
curve  into  a  polar  equation,  and  finds  that  in  the  result  the  radius 
vector  is  involved  only  in  the  second  degree ;  and  hence  that  for 
every  value  of  the  polar  angle  there  are  two  values  of  the  radius 
vector,  and  never  more  than  two  j  or,  in  other  words,  that  no  line 
drawn  from  the  centre  of  the  earth  can  cut  the  curve  of  verticity  in 
more  than  two  points.  But  as  no  means  present  themselves  of  as- 
certaining whether  the  values  of  (r),  the  polar  ordinates  of  the  curve 
of  contact,  be  always  real  or  not^  or  how  many  values  of  (S,),  the 
other  co-ordinate  to  that  curve,  are  possible  for  any  given  value  of 
r;  he  abandons  this  method  of  inquiry,  contenting  himself  with  a 
few  deductions  respecting  the  general  form  of  the  locus,  and  proceeds 
to  employ  a  different  method. 

The  general  system  of  his  reasonings  proceeds  on  the  principle 
that  as  the  magnetic  curve  itself,  and  the  curve  of  verticity  have  one 
common  and  dependent  genesis,  a  knowledge  of  the  properties  of 
the  former  must  throw  considerable  light  on  those  of  the  latter;  and 
he  is  accordingly  induced  to  enter  into  a  more  minute  examination 
of  the  magnetic  curve  than  had  before  been  attempted.  As  both 
the  polar  and  the  rectangular  equations  of  this  curve  are  much  too 
complex  to  afford  any  hope  of  success  in  their  investigation,  the 
author  has  recourse  to  a  system  of  co-ordinates,  which  he  terms  the 
*^  angular  si/stem,**  and  which  was  suggested  to  him  originally  by  the 
form  under  which  Professor  Playfair  exhibited  this  equation  in  Ro- 
bison's  Mechanical  Philosophy.  But  as  he  has  not  yet  published 
his  investigations  of  the  differential  coefficients,  and  other  formulae 
necessary  in  the  application  of  this  system,  he  puts  his  results  in 
a  form  adapted  to  rectangular  co-ordinates ;  each  rectangular  co- 
ordinate being  expressed  in  terms  of  his  angular  co-ordinates  and 
the  constants  of  the  given  equation;  and  by  these  means  deduces 
the  characters  of  the  magnetic  curve  throughout  its  whole  course. 

The  angular  equation  being 

cos  fl^  X  cos  Qff  r=  2  cos  |3, 
he  finds,  l°,that  the  two  equations,  the  convergent  and  the  divergent, 
or  that  in  which  the  poles  are  unlike,  and  that  in  which  they  are 
like,  are  both  expressed  by  this  equation,  and  essentially  included 
in  it :  ^°,  that  the  divergent  branches  on  one  side  of  the  magnetic 
axis  are  algebraically  and  geometrically  continuous  with  the  con- 
vergent branches  on  the  other  side;  the  parameter  (^)  being  the 
same  in  both  cases :  3°,  that  the  divergent  branches  are  assym- 
ptotic,  and  the  assymptote  is  capable  of  a  very  simple  construction ; 
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4^  that  the  continuous  branches  have  the  poles  as  points  of  in- 
flexion,  and  that  these  are  the  only  points  of  inflexion  within  finite 
limits :  5°»  that  a  tangent  at  any  point  of  the  curve,  or,  which  is 
the  same  thing,  the  direction  taken  by  a  small  needle  placed  there, 
admits  of  easy  construction:  6°,  that  when  the  parameter  (/3)  is 
such  as  to  cause  the  convergent  and  divergent  branches  to  intersect, 
they  do  so  in  a  perpendicular  to  the  magnetic  axis  drawn  from  the 
poles :  7°,  that  the  convergent  branches  are  always  concave,  and 
the  divergent  always  convex,  to  a  line  at  right  angles  to  the  magnet, 
drawn  from  its  middle, — besides  other  properties  not  less  interesting, 
though  less  capable  of  succinct  enunciation. 

Having  separated  the  branches  belonging  to  the  case  of  like  poles 
from  those  belon^ng  to  the  unlike  ones  in  the  magnetic  curve,  the 
author  proceeds  to  asimilar  separation  of  the  corresponding  branches 
in  the  curve  of  verticity.  In  the  former  case  the  curve  is  composed 
of  four  branches  infinite  in  length,  having  the  magnetic  axis  for  as- 
symptotes,  lying  above  that  axis,  and  emanating  from  the  poles  to 
the  right  and  lefl ;  and  of  two  finite  branches,  continuous  with  those 
just  described,  and  lying  below  the  magnetic  axis ;  one  of  which 
passes  through  the  centre  of  the  earth,  and  meets  the  other  in  the 
perpendicular  from  the  middle  of  the  axis;  so  that  the  whole  system 
IS  constituted  by  one  continuous  curve,  extending  from  negative 
infinite  to  positive  infinite,  and  having  the  lines  drawn  from  the  centre 
of  the  earth  to  the  magnetic  poles  as  tangents  at  the  poles  ;  and  no 
part  of  the  curve  lies  between  these  tangents.  It  bears  in  form 
some  general  resemblance  to  a  distorted  conchoid  3  this  curve  not 
having  either  cusp  or  loop.  In  the  second  case,  the  curve  is  also 
composed  of  four  branches,  two  finite  and  two  infinite  ones ;  the 
latter  having  the  line  drawn  from  the  centre  of  the  earth  through 
the  middle  of  the  magnet  as  assymptotes,  and  both  lying  on  the 
same  side  of  it  as  the  more  distant  pole;  and  the  finite  branches 
joining  these  continuously  at  the  poles,  and  each  other  in  the  mid- 
dle of  the  magnetic  axis ;  the  one  from  the  nearer  pole  lying  above 
the  axis,  and  the  one  from  the  remoter  pole  lying  below  it.  The 
branches,  where  they  unite  at  the  poles,  have  the  lines  drawn  from 
the  centre  of  the  earth  to  the  poles  as  tangents,  and  the  lower  in- 
finite branch  passes  through  the  centre.  The  whole  system  of 
branches  is  comprised  between  the  polar  tangents;  and  the  two 
systems  are  mutually  tangential  at  the  poles^  and  intersect  each 
other  at  the  centre ;  but  they  have  no  other  point  in  common. 

Lastly,  the  author  proceeds  to  demonstrate  that  a  circle  (namely, 
the  magnetic  meridian)  described  from  the  centre  of  the  curve  of 
verticity,  will  always  cut  the  convergent  system  in  two  points,  but 
can  never  cut  it  in  more  than  two.  He  remarks^  however,  that  if 
we  could  conceive  two  poles  of  like  kinds  to  exist  without  any  other 
whatsoever,  we  might  have  either  four  points  of  verticity,  or  only 
two,  according  to  circumstances ;  but  he  waves  the  discussion  of  this 
particular  case,  as  being  irrelevant  to  the  purpose  of  his  present 
mquiry. 

Mr.  Davies  announces  his  intention  of  shortly  laying  before  the 
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Society  a  continuation  of  these  researches;  devoting  the  next  series 
to  the  points  of  maximum  intensity. 

'*  Memoir  on  the  Metamorphoses  in  the  Macroura^  or  Long- 
tailed  Crustacea,  exemplified  in  the  Prawn  {Paleemon  serratus)." 
By  Jfihn  V.  Thompson,  Esq.,  F.L.S.,  Deputy  Inspector- General  of 
Hospitals.  Communicated  by  Sir  James  Macgrigor,  M.D.,  F.R.S., 
&c. 

Theauthor  gives  descriptions,  illustrated  by  outline  figures,  of  three 
different  stages  of  growth  of  the  Prawn  ;  the  first  being  that  of  the 
larva  immediately  on  ics  exclusion  from  the  egg ;  the  second^  at  a 
later  period,  when  it  has  acquired  an  additional  pair  of  cleft  mem- 
bers, and  a  pair  of  scales  on  each  side  of  the  tail ;  and  the  third,  at 
a  still  more  advanced  stage  of  development,  when  it  presents  the 
general  appearance  of  the  adult  Prawn,  but  still  retains  the  natatory 
division  of  the  members,  now  increased  to  six  pair.  The  author 
thinks  it  probable  that  an  intermediate  stage  of  metamorphosis  exists 
between  the  two  last  of  these  observed  conditions  of  the  animal. 


February  11,  1836. 

DAVIES  GILBERT,  Esq.,  Vice-President,  in  the  Chair. 

David  Baillie,  Esq.,  and  Dr.  Archibald  Robertson,  were  elected 
Fellows  of  the  Society. 

A  paper  was  in  part  read,  entitled,  "  On  Voltaic  Combinations.** 
In  a  letter  addressed  to  Michael  Faraday,  Esq.,  D.C.L.,  F.R.S. 
Fullerian  Professor  of  Chemistry  in  the  Royal  Institution  of  Great 
Britain,  &c.,  &c.  By  John  Frederick  Daniell,  Esq.,  F.R.S.,  Pro- 
fessor of  Chemistry  in  King*s  College,  London. 


February  18,  1826. 

FRANCIS  BAILY,  Esq.,  Vice-President  and  Treasurer,  in  the 

Chair. 

John  Green  Cross,  Esq.,  was  elected  a  Fellow  of  the  Society. 

The  reading  of  Mr.  Daniell's  paper,  entitled,  «'  On  Voltaic  Com- 
binations,** in  a  letter  to  Michael  Faraday,  Esq.,  D.C.L.,  F.R.S., 
&c.,  was  resumed  and  concluded. 

The  author,  after  expressing  his  obligations  to  Mr.  Faraday  for 
the  important  light  which  his  late  researches  in  electricity  have  thrown 
on  chemical  science,  proceeds  to  state  that  in  pursuing  the  train  of 
inquiry  which  has  thus  been  opened,  he  has  obtained  further  confir- 
mations of  the  truth  of  that  great  principle  discovered  and  esta- 
blished  by  Mr.  Faraday,  namely,  the  definite  chemical  action  of 
electricity ;  and  has  thence  been  led  to  the  construction  of  a  voltaic 
arrangement  which  furnishes  a  constant  current  of  electricity  for 
any  required  length  of  time. 

For  the  purpose  of  ascertaining  the  influence  exerted  by  the  dif- 
ferent parts  of  the  voltaic  battery  in  their  various  forms  of  combi- 
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nation,  he  contrived  an  apparatus,  which  he  designates  by  the  name 
of  the  dissected  battery,  and  which  consists  of  ten  cylindrical  glass 
cells,  capable  of  holding  the  fluid  electrolytes,  in  which  two  plates 
of  metal  are  immersed;  each  plate  communicating  below,  by  means 
of  a  separate  wire,  which  is  made  to  perforate  a  glass  stopper  closing 
the  bottom  of  the  cell,  with  a  small  quantity  of  mercury,  contained 
in  a  separate  cup  underneath  the  stopper,  and  with  which  electn'c 
communications  may  be  made  at  pleasure  through  other  wires  passing 
out  of  the  vessel  on  each  side.  The  active  elements  of  the  circuit, 
which  were  adopted  as  standards  of  comparison,  were,  for  the  me- 
tals, plates  of  platinum  and  amalgamated  zinc  three  inches  in  length 
by  one  in  breadth ;  and  for  the  electrolyte,  water  acidulated  with 
sulphuric  acid,  in  the  proportion  of  100  parts  by  volume  of  the  for- 
mer to  2*25  of  the  latter  -,  this  degree  of  dilution  (giving  a  spe- 
cific gravity  of  1'0275,)  being  adopted,  in  order  to  connect  the  au- 
thor's experiments  with  those  of  Mr.  Faraday. 

This  dilute  acid  exerts  scarcely  any  local  action  on  amalgamated 
zinc ;  because  the  surface  of  the  metal  becomes  covered  with  bub- 
bles of  hydrogen  gas,  which  adhere  strongly  to  it ;  and  this  force 
of  heterogeneous  adhesion  appears  to  have  an  important  influence 
on  the  phenomena  both  of  local  and  of  current  affinity,  and  soon 
puts  a  stop  to  the  decomposition  of  the  water  by  the  zinc.  When 
a  small  quantity  of  nitric  acid  is  added  to  the  acidulated  wa^er,  the 
same  plate  which  in  the  former  experiment  resisted  the  action  of 
the  diluted  sulphuric  acid,  is,  in  a  few  hours,  entirely  dissolved, 
without  the  extrication  of  any  gaseous  matter.  This  result  is  ex- 
plained by  the  author  on  the  supposition  that  the  elements  of  the 
nitric  acid  enter  into  combination  with  the  hydrogen  as  it  is  evolved, 
and  that  the  opposing  attraction  of  this  latter  substance  is  thus  re- 
moved. The  author  finds,  in  like  manner,  that  nascent  hydrogen 
deoxidates  copper,  and  precipitates  it  from  its  solutions  upon  the 
negative  plate  of  the  voltaic  circuit. 

A  series  of  experiments  performed  with  the  dissected  battery  is 
next  described ;  illustrating,  in  a  striking  manner,  the  difference  of 
effects  with  relation  to  the  quantity  and  the  intensity  of  the  electric 
current,  consequent  on  the  different  modes  of  connecting  the  ele- 
ments of  the  battery :  the  former  property  being  chiefly  exhibited 
when  the  plates  of  the  respective  metals  are  united  to<;ether  so  as 
to  constitute  a  single  pair  ;  and  the  latter  being  exalted  when  the 
separate  pairs  are  combined  in  alternate  series.  The  influence  of 
different  modifications  of  these  arrangements,  and  the  effects  of  the 
interposition  of  pairs  in  the  reverse  order,  operating  as  causes  of 
retardation,  are  next  inquired  into. 

in  the  course  of  these  researches,  the  author,  being  struck  with 
the  great  extent  of  negative  metallic  surface  over  which  the  deoxi- 
dating influence  of  the  positive  metal  appeared  to  manifest  itself, 
as  is  shown  more  especially  in  the  cases  where  a  large  sheet  of  cop- 
per is  protected  from  corrosion  by  a  piece  of  zinc  or  iron  of  com- 
paratively very  small  dimensions,  was  induced  to  institute  a  more 
careful  exan^nation  of  the  circumstances  attending  this  class  of  phc- 
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nomena ;  and  was  thus  led  to  discover  the  cause  of  the  variations 
and  progressive  decline  of  the  power  of  the  ordinary  voltaic  battery , 
one  of  the  principal  of  which  is  the  departure  of  the  zinc  on  the 
platina  plates ;  and  to  establish  certain  principles  from  which  a 
method  of  counteracting  this  evil  may  be  derived.  The  particular 
construction  which  he  has  devised  for  the  attainment  of  this  object^ 
and  which  he  denominates  the  constant  battery^  consists  of  a  hollow 
copper  cylinder,  containing  within  it  a  membranous  tube  formed  by 
the  gullet  of  an  ox,  in  the  axis  of  which  is  placed  a  cylindrical  rod 
of  zinc.  The  dilute  acid  is  poured  into  the  membranous  tube  from 
above  by  means  of  a  funnel,  and  passes  off,  as  occasion  requires,  by 
a  siphon  tube  at  the  lower  part;  while  the  space  between  the  tube 
and  the  sides  of  the  copper  cylinder  is  filled  with  a  solution  of  sul- 
phate of  copper^  which  is  preserved  in  a  state  of  saturation  by  a 
quantity  of  this  substance  suspended  in  it  by  a  cullender^  allowmg 
it  to  percolate  in  proportion  as  it  is  dissolved.  Two  principal  objects 
are  accomplished  by  this  arrangement ;  first,  the  removal  out  of  the 
circuit  of  the  oxide  of  zinc,  the  deposit  of  which  is  so  injurious  to 
the  continuance  of  the  effect  of  the  common  battery ;  and,  secondly, 
the  absorption  of  the  hydrogen  evolved  upon  the  surface  of  the 
copper^  without  the  precipitation  of  any  substance  which  would  lead 
to  counteract  the  voltaic  action  of  that  surface.  The  first  is  com- 
pletely effected  by  the  suspension  of  the  zinc  rod  in  the  interior 
membranous  cell  into  which  fresh  acidulated  water  is  allowed  slowly 
to  drop,  in  proportion  as  the  heavier  solution  of  the  oxide  of  zinc 
is  withdrawn  from  the  bottom  of  the  cell  by  the  siphon  tube. 
The  second  object  is  attained  by  charging  the  exterior  space  sur- 
rounding the  membrane  with  a  saturated  solution  of  sulphate  of 
copper^  instead  of  diluted  acid  ;  for,  on  completing  the  circuit,  the 
electric  current  passes  freely  through  this  solution,  and  no  hydrogen 
makes  its  appearance  upon  the  conducting  plate ;  but  a  beautiful 
pink  coating  of  pure  copper  is  precipitated  upon  it,  and  thus  perpe- 
tually renews  its  surface. 

When  the  whole  battery  is  properly  arranged  and  charged  in  this 
manner,  it  produces  a  perfectly  equal  and  steady  current  of  electri- 
city for  many  hours  together.  It  possesses  also  the  further  advan- 
tages of  enabling  us  to  get  rid  of  all  local  action  by  the  facility  it 
affords  of  applying  amalgamated  zinc ;  of  allowing  the  replacement 
of  the  zinc  rods  at  a  very  trifling  expense  ;  of  securing  the  total 
absence  of  any  wear  of  the  copper;  of  requiring  no  employment  of 
nitric  acid,  but  substituting  in  its  stead  materials  of  greater  cheap- 
ness, namely,  sulphate  of  copper^  and  oil  of  vitriol ;  the  total  ab- 
sence of  any  annoying  fumes ;  and  lastly,  the  facility  and  perfection 
with  which  all  metallic  communications  may  be  made  and  their  ar- 
rangements varied. 
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February  25,  18^6. 
HENRY  HOLLAND,  M.D.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  *'  On  an  artificial  Substance  resembling  Shell  ; 
by  Leonard  Horner,  Esq.,  F.R.S.  L.  and  Ed. :  with  an  account  of 
the  examination  of  the  same;  by  Sir  David  Brewster,  K.H.,  LL.D., 
F.R.S.,  &c." 

The  author,  having  noticed  a  singular  incrustation  on  both  the  in- 
ternal and  external  surfaces  of  a  wooden  dash-wheel,  used  in  bleach- 
ing, at  the  Cotton  Factory  of  Messrs.  J.  Finlay  and  Co.,  at  Catrine, 
in  A3rrshire,  instituted  a  minute  examination  of  the  properties  and 
composition  of  this  new  substance.  He  describes  it  as  being  compact 
in  its  texture,  of  a  brown  colour,  and  highly  polished  surface,  with  a 
metallic  lustre,  and  presenting  in  some  parts  a  beautiful  iridescent 
appearance :  when  broken,  it  exhibits  a  foliated  structure.  Its  ob- 
vious resemblance,  in  all  these  respects,  to  many  kinds  of  shell,  led 
the  author-to  inquire  into  its  intimate  mechanical  structure,  and  into 
the  circumstances  of  its  formation.  He  found,  by  chemical  analysis, 
that  it  was  composed  of  precisely  the  same  ingredients  as  shell ; 
namely,  carbonate  of  lime  and  animal  matter.  The  presence  of  the 
former  was  easily  accounted  for  i  as  the  cotton  cloths  which  are  placed 
in  the  compartments  of  the  wheel,  in  order  that  they  may  be  tho- 
Iroughly  cleansed  by  being  dashed  against  its  sides,  during  its  rapid 
revolutions,  have  been  previously  steeped  and  boiled  in  lime  water. 
But  it  was  more  difficult  to  ascertain  the  source  of  the  animal  matter; 
this,  however,  was  at  length  traced  to  the  small  portion  of  glue,  which, 
in  the  factory  where  the  cloth  had  been  manufactured,  was  employed 
as  an  ingredient  in  forming  the  paste,  or  dressing,  used  to  smooth 
and  stiffen  the  warp  before  it  is  put  into  the  loom.  These  two  ma- 
terials, namely  lime  and  gelatine,  being  present  in  the  water  in  a  state 
of  extreme  division,  are  deposited  very  slowly  by  evaporation ;  and 
thus  compose  a  substance  which  has  a  remarkable  analogy  to  shell, 
not  only  m  external  appearance,  and  even  pearly  lustre,  but  also  in 
its  internal  foliated  structure,  and  which  likewise  exhibits  the  same 
optical  properties  with  respect  to  double  refraction  and  polarizing 
powers. 

A  letter  from  Sir  David  Brewster,  to  whom  the  author  had  sub- 
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milled  for  examinalion  various  specimens  of  Ihis  new  subslance,  is 
subjoined  ;  giving  an  account  of  the  results  of  his  investigations  of 
its  mechanical  and  optical  properties.  He  found  that  it  is  composed 
of  laminae^  which  are  sometimes  separated  by  vacant  spaces,  and  at 
others,  only  slightly  coherent  3  though  generally  adhering  to  each 
other  with  a  force  greater  than  that  of  the  laminae  of  sulphate  of  lime, 
or  of  mica  ;  but  less  than  those  of  calcareous  spar.  When  the  ad- 
hering plates  are  separated,  the  internal  surfaces  are  sometimes  co- 
lourless^ especially  when  these  surfaces  are  corrugated  or  uneven ; 
but  they  are  almost  always  covered  with  an  iridescent  film  of  the 
most  brilliant  and  generally  uniform  tint,  which  exhibits  all  the  va- 
riety of  colours  displayed  by  thin  plates  or  polarizing  laminse.  This 
substance,  like  most  crystallized  bodies,  possesses  the  property  of 
refracting  light  doubly  3  and,  as  in  agate  and  mother-of-pearl,  one  of 
the  two  images  is  perfectly  distinct,  while  the  other  contains  a  con- 
siderable portion  of  nebulous  light,  varying  with  the  thickness  of  the 
plate,  and  the  inclination  of  the  refracted  ray.  Like  calcareous  spar, 
it  has  one  axis  of  double  refraction,  which  is  negative  -,  and  it  gives, 
by  polarized  light,  a  beautiful  system  of  coloured  rings.  It  belongs 
to  the  rhombohedral  system,  and,  as  in  the  Chaux  carbonatie  ha»de  of 
Haiiy,  the  axis  of  the  rhombohedron,  or  that  of  double  refraction,  is 
perpendicular  to  the  surface  of  the  thin  plates.  As  mother-of-pearl 
has,  like  arragonite,  two  axes  of  double  refraction ;  this  new  sub- 
stance may  be  regarded  as  having  the  same  optical  relation  to  cal- 
careous spar  that  mother-of-pearl  has  to  arragonite. 

The  flame  of  a  candle,  viewed  through  a  plate  of  this  substance, 
presents  two  kinds  of  images;  the  one  bright  and  distinct,  the  others 
faint  and  nebulous,  and  having  curvatures,  which  vary  as  the  incli- 
nation of  the  plate  is  changed :  the  two  kinds  being  constituted  by 
oppositely  polarized  pencils  of  light.  On  investigating  the  cause  of 
these  phenomena.  Sir  David  Brewster  discovered  it  to  be  the  imper- 
fect crystallization  of  the  substance ;  whence  the  doubly  refracting 
force  separates  the  incident  light  into  two  oppositely  polarized  pen- 
cils, which  are  not  perfectly  equal  and  similar.  In  this  respect^  in- 
deed, it  resembles  agate,  mother-of-pearl,  and  some  other  substances; 
but  it  differs  from  all  other  bodies  in  possessing  the  extraordinary 
system  of  composite  crystallization,  in  which  an  infinite  number  of 
crystals  are  disseminated  equally  in  every  possible  azimuth,  through 
a  large  crystalline  plate ;  having  their  axes  all  inclined  at  the  same 
angle  to  that  of  the  larger  plate,  and  producing  similar  phenomena 
in  every  direction,  and  through  every  portion  of  the  plate :  or  this  re- 
markable structure  may  be  otherwise  described,  by  saying  that  the 
minute  elementary  crystals  form  the  surfaces  of  an  infinite  number  of 
cones,  whose  axes  pass  perpendicularly  through  every  part  of  the  , 
larger  plate. 

An  examination  of  the  phenomena  of  iridescence  afforded  by  this 
new  substance,  leads  him  to  the  conclusion  that  the  iridescent  films 
are  formed  at  those  times  when  the  dash-wheel  is  at  rest,  during  the 
night,'and  that  they  differ  in  their  nature  from  the  rest  of  the  sub- 
stance.    These  phenomena  illustrate  in  a  striking  manner  some  ana- 
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logous  appearances  of  incommunicable  colours  presented  by  mother- 
of-pearl,  which  had  hitherto  baffled  all  previous  attempts  to  explain 
them ;  but  which  now  appear  to  be  produced  by  occasional  intermis- 
sions in  the  processs  by  which  the  material  of  the  shell  is  secreted 
and  deposited  in  the  progress  of  its  formatian. 


March  3,  1836. 

The  Rev.  WILLIAM  WHEWELL,  M.A.,  Vice-President,  in  the 

Chair. 

The  Right  Hon.  the  Earl  of  Minto  and  Joshua  Field,  Esq.,  were 
elected  Fellows  of  the  Society. 

A  paper  was  read,  entitled,  "  Researches  on  the  Tides.  Fifth 
Series :  On  the  Solar  Inequality,  and  on  the  Diurnal  Inequality  of 
the  Tides  at  Liverpool."  By  the  Rev.  William  Whewell,  F.R.S., 
Fellow  of  Trinity  College,  Cambridge. 

The  inequality  both  in  the  height  and  time  of  high  water  in  the 
morning  and  evening  tides  of  the  same  day,  which  varies  according 
to  a  law  depending  on  the  time  of  the  year,  is  termed  by  the  author 
the  diurnal  inequality,  because  its  cycle  is  one  day.  The  existence  of 
such  an  inequality  has  often  been  noticed  by  seamen  and  other  ob- 
servers ;  but  its  reality  has  only  recently  been  confirmed  by  regular 
and  measured  observations ;  and  its  laws  have  never  as  yet  been  cor- 
rectly laid  down.  The  author  gives  an  account  of  the  observations 
tiow  in  progress  at  different  ports,  from  which  he  expects  they  will  be 
ascertained  with  great  precision.  He  traces  the  correspondence  of 
the  observations  of  the  diurnal  inequality  already  made  with  the  equi- 
librium theory ;  and  remarks  that  the  semi-diurnal  tides,  alternately 
freater  and  less,  which  are  transmitted  from  the  Southern  Ocean  to 
liverpool,  may  be  compared  to  the  oscillations  of  a  fluid  mass  :  and 
that  they  are  augmented  by  the  action  of  the  forces  occurring  at  in- 
tervals equal  to  those  of  the  oscillations.  Hence  the  oscillations  go 
on  increasing  for  a  considerable  period  after  the  forces  have  gone  on 
diminishing,  and  reach  their  maximum  a  week  after  the  forces  have 
passed  theirs. 

The  remaining  sections  of  this  paper  are  devoted  to  the  investiga- 
tion of  the  Solar  inequalities  at  Liverpool.  By  carefully  eliminating 
the  Lunar  effects,  which  the  author  is  enabled  to  do  by  the  aid  of  the 
preceding  researches,  he  has  determined  the  approximate  circum- 
stances of  the  Solar  correction  for  the  height.  He  has  also  obtained 
evidence  of  the  existence,  and  some  knowledge  of  the  laws  of  the 
Solar  inequalities  of  the  times  ;  and  these  inequalities,  as  thus  dis- 
covered, are  found  to  exhibit  the  same  general  agreement  with  the 
equilibrium  theory  which  has  been  disclosed  in  all  the  inequalities 
hitherto  detected.  The  results  of  the  extensive  observations  now  ob- 
tained are  sufficiently  precise  to  indicate  the  defects  of  our  mathema- 
tical theories  of  hydrodynamics ;  and  some  of  these  are  pointed  out 
by  the  author,  who  remarks  that  although  a  short  time  ago  the  theory 
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was  in  advance  of  observation^  at  present  observation  is  in  advance 
of  theory ;  which  mathematicians  are  therefore  called  upon  to  re- 
model and  perfect. 

The  author  proceeds  to  consider  the  effect  of  the  Moon's  declina- 
tion on  the  Tides  at  Liverpool;  which,  as  before  observed,  it  is  ne- 
cessary to  eliminate^  in  order  to  obtain  the  Solar  inequality ;  and 
gives  an  explanation  of  various  formulae  and  tables  constructed  for 
that  object.  He  then  investigates  the  laws  of  the  solar  inequalities, 
first,  as  to  the  heights;  and  secondly,  as  to  the  times  of  high  water  at 
Liverpool,  by  applying  to  them  these  methods  of  calculation. 


March  10,  1836. 
FRANCIS  BAILY,  Esq.,  Vice-President,  and  Treas.,  in  the  Chair. 

Edward  John  Johnson,  Esq.,  Comniander,  R.N.,  was  elected  a 
Fellow  of  the  Society. 

'^  Report  of  Magnetic  Experiments  tried  on  board  an  Iron  Steam- 
Vessel,  by  order  of  the  Right  Hon.  the  Lords  Commissioners  of  the 
Admiralty."  By  Edward  J.  Johnson,  Esq.,  Commander,  R.N.,  ac- 
companied by  plans  of  the  vessel,  and  tables  showing  the  horizontal 
deflection  of  the  Magnetic  Needle  at  different  positions  on  boards  to- 
gether with  the  dip  and  magnetic  intensity  observed  at  those  posi- 
tions, and  compared  with  that  obtained  on  shore  with  the  same  in- 
struments. Communicated  by  Captain  Beaufort,  R.N.,  F.R.S.4 
Hydrographer  to  the  Admiralty;  by  command  of  the  Right  Hon.  the 
Lords  Commissioners  of  the  Admiralty. 

This  report  commences  with  a  description  of  the  iron  steam-vessel, 
the  "  Garryowen,"  belonging  to  the  City  of  Dublin  Steam  Packet 
Company,  and  built  by  the  Messrs.  Laird,  of  Liverpool.  She  is  con- 
structed of  malleable  iron,  is  281  tons  burthen,  and  draws  only  5-^ 
feet  water,  although  the  weight  of  iron  in  the  hull^  machinery,  &c. 
is  ]  80  tons. 

This  vessel  was  placed  under  the  directions  of  the  author,  in  Tar- 
bert  Bay,  on  the  Shannon,  on  the  19th  of  October,  1835,  for  the  pur- 
pose of  investigating  its  local  attractions  on  the  compass.  The  me- 
thods which  were  adopted  with  that  view  are  given  3  together  with 
tables  of  the  results  of  the  several  experiments,  and  plans  of  the  va- 
rious parts  of  the  Garryowen.  The  horizontal  deflections  of  the 
magnetic  needle  at  different  situations  in  the  vessel  were  observed, 
for  the  purpose  of  ascertaining  the  most  advantageous  place  for  a 
steering  compass,  and  also  for  the  application  of  Professor  Barlow*s 
correcting  plate :  and  the  dip  and  intensity  in  these  situations  were^ 
at  the  same  time,  noted. 

An  experiment  is  detailed,  showing  that  where  several  magnetic 
needles,  freely  suspended,  were  placed  upon  the  quay,  in  Tarbert 
Bay,  and  the  vessel  warped  from  the  anchorage  towards  them,  first 
with  her  head  in  that  direction  and  then  with  her  stern,  opposite  de- 
flections were  produced :  in  the  first  case  all  the  needles  showing  a 
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deviation  to  the  eastward^  and  in  the  latter  to  the  westward,  of  the 
true  magnetic  meridian. 

Considering  the  height  of  the  general  mass  of  iron  in  the  vessel 
and  also  that  of  the  head  and  stern^  together  with  the  distance  (169 
feet)  at  which  some  of  the  needles  indicated  a  deviation,  the  author 
concludes  that  the  respective  deflections  were  caused  by  the  magnetic 
influence  of  the  iron  in  the  vessel  3  the  combined  effect  of  that  about 
the  bows  representing  the  north  pole  of  a  magnet,  and  that  about 
the  stern  a  south  pole.  He  then  offers  several  suggestions  for  future 
observation  on  this  subject,  and  connected  with  the  little  oxidation 
that  is  reported  to  have  taken  place  in  the  vessel. 

The  experiments  having  been  interrupted  by  a  continuance  of  wet 
and  stormy  weather,  the  author  proceeds  to  draw  the  following  gene- 
ral practical  conclusions,  deduced  from  the  series  of  observations 
already  made,  and  points  out  the  further  experiments*  which  he  con^ 
siders  necessary  to  be  tried. 

1st.  The  ordinary  place  for  a  steering-compass  on  board  ship  is 
not  a  proper  position  for  it  in  an  iron  steam-vessel. 

2nd.  The  binnacle-compass  in  its  usual  place  on  board  the  Garry- 
owen  is  too  much  in  error  to  be  depended  upon. 

3rd.  In  selecting  a  proper  position  for  a  steering-compass  on  board 
iron  steam -vessels,  attention  should  be  paid  to  its  being  placed,  as 
far  as  is  practicable,  not  only  above  the  general  mass  of  iron,  but  also 
above  any  smaller  portions  of  iron  that  may  be  in  its  vicinity;  or  such 
portions  of  iron  should  be  removed  altogether. 

4th.  The  steering-compass  should  never  be  placed  on  a  level  with 
the  ends  either  of  horizontal  or  of  perpendicular  bars  of  iron. 

5th.  The  extreme  ends  of  an  iron  vessel  are  unfavourable  positions, 
in  consequence  of  magnetic  influences  exerted  in  those  situations. 
The  centre  of  the  vessel  is  also  very  objectionable,  owing  to  the  con- 
necting rods,  shafts,  and  other  parts  of  the  machinery  belonging  to 
the  steam-engine  and  wheels,  which  are  in  continual  motion ;  inde- 
pendently of  the  influence  exerted  by  the  great  iron  tunnel  in  this 
part  of  the  ship. 

6th..  No  favourable  results  were  obtained  by  placing  the  compass 
either  below  the  deck,  or  on  a  stage  over  the  stern. 

7th.  It  was  found  that  at  a  position  20^  feet  above  the  quarter- 
deck, and  at  another  13-i^  feet  above  the  same  level,  and  about  one 
seventh  the  length  of  the  vessel  from  the  stern,  the  deflections  of  the 
horizontal  needle  were  less  than  those  which  have  been  observed  in 
some  of  His  Majesty's  ships. 

The  author  proceeds  to  point  out  various  methods  of  determining, 
by  means  of  a  more  extended  inquiry,  whether  the  position  above 
indicated,  or  one  nearer  to  the  deck,  is  that  at  which  the  steering^ 
compass  would  be  most  advantageously  placed. 

The  concluding  section  contains  an  account  of  some  observations 
made  by  the  author  on  the  effects  of  local  attraction  on  board  dif- 
ferent steam-boats,  from  which  it  appears  that  the  influence  of  this 
cause  of  deviation  is  more  considerable  than  has  been  generally  ima- 
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gined ;  and  he  points  out  several  precautions  which  should  be  observed 
in  placing  compasses  on  board  such  vessels. 

'*  Researches  on  the  Integral  Calculus.    Part  I."    By  Henry  Fox 
Talbot,  Esq.,  F.R.S. 

The  author  premises  a  brief  historical  sketch  of  the  progress  of 
discovery  in  this  branch  of  analytical  science.     He  observes  that  the 
first  inventors  of  the  integral  calculus  obtained  the  exact  integration 
of  a  certain  number  of  formulae  only  ;  resolving  them  into  a  finite 
number  of  terms,  involving  algebraic,  circular,  or  logarithmic  quan- 
tities, and  developing  the  integrals  of  others  into  infinite  series.  The 
first  great  improvement  in  this  department  of  analysis  was  made  by 
Fagnani,  about  the  year  1714,  by  the  discovery  of  a  method  of  rec- 
tifying the  differences  of  two  arcs  of  a  given  biquadratic  parabola, 
whose  equation  is  x*=z  y.     He  published,  subsequently,  a  variety  of 
important  theorems  respecting  the  division  into  equal  parts  of  the 
arcs  of  the  lemniscate,  and  respecting  the  ellipse  and  hyperbola ;  in 
both  of  which  he  showed  how  two  arcs  may  be  determined,  of  which 
the  diffierence  is  a  known  straight  line.     Further  discoveries  in  the 
algebraic  integration  of  differential  equations  of  the  fourth  degree 
were  made  by  Euler ;  and  the  inquiry  was  greatly  extended  by  Le- 
gendre,  who  examined  and  classified  the  properties  of  elliptic  inte- 
grals, and  presented  the  results  of  his  researches  in  a  luminous  and 
well-arranged  theory.     In  the  year  1 828,  Mr.  Abel,  of  Christiana^  \vt 
Norway,  published  a  remarkable  theorem,  which  gives  the  sum  of  a 
series  of  integrals  of  a  more  general  form,  and  extending  to  higher 
powers  than  those  in  Euler's  theorem  ;  and  furnishes  a  multitude  of 
solutions  for  each  particular  case  of  the  problem.     Legendre,  though 
at  an  advanced  age,  devoted  a  large  portion  of  time  to  the  verifica- 
tion of  this  important  theorem,  the  truth  of  which  he  established  upon 
the  basis  of  the  most  rigorous  demonstration.     M.  Poisson  has,  in  a 
recent  memoir,  considered  various  forms  of  integrals  which  are  not 
comprehended  in  AbePs  formula. 

The  problem,  to  the  solution  of  which  the  author  has  devoted  the 
present  paper,  is  of  a  more  general  nature  than  that  of  Abel.  The 
integrals,  to  which  the  theorem  of  the  latter  refers,  are  those  com- 

/*P</t 
prised  in  the  general  expression  / — yrr-  where  P  and  R  are  entire  po- 
lynomials in  X.    Next  in  order  of  succession  to  these,  there  naturally 
presents  itself  the  class  of  integrals  whose  general  expression  is 

/•P  rf  X 
7  --  ,  where  the  polynomial  R  is  affected  with  a  cubic^  instead 
V  R 

of  a  quadnitic  radical;  but  Abel's  theorem  has  no  reference  to  these, 
and  consequently  afibrds  no  assistance  in  their  solution.  The  same 
may  be  said  of  every  succeeding  class  of  integrals  affected  with  roots 
of  higher  powers.     Still  less  does  the  theorem  enable  us  to  find  the 

sum  of  such  integrals  as /^  (R)  rfx;  R  being,  as  before,  any  entire 

polynomial  (that  is,  containing  at  least  two  different  powers  of  x\ 
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and  f  being  any  function  whatever.    The  author  then  details  the 
processes  by  which  he  arrives  at  the  solution  of  this  latter  problent. 


March  17,  1836. 
Sir  JOHN  RENNIE,  Knt.,  Vice-President,  in  the  Chair. 

Major  T.  Seymour  Burt,  Bengal  Engineers,  was  elected  a  Fellow 
of  the  Society. 

A  paper  was  read,  *'  On  the  reciprocal  attractions  of  positive 
and  negative  electric  Currents,  whereby  the  motion  of  each  is  alter- 
nately accelerated  and  retarded.*'  By  P.  Cunningham,  Esq.,  Sur« 
geon  R.N.  Communicated  by  Alexander  Copland  Hutchison,  Esq., 
F.K.S. 

The  author  found  that  a  square  plate  of  copper,  six  inches  in  dia- 
meter, placed  vertically  in  the  plane  of  the  magnetic  meridian,  and 
connected  with  a  voltaic  battery  by  means  of  wires  soldered  to  the 
middle  of  two  opposite  sides  of  the  plate,  exhibited  magnetic  polarities 
on  its  two  surfaces,  indicative  of  the  passage  of  transverse  and  spiral 
electrical  currents,  at  right  angles  to  the  straight  line  joining  the 
ends  of  the  wires.  The  polarities  were  of  opposite  kinds  on  each 
side  of  this  middle  line,  in  each  surface  5  and  were  reversed  on  the 
other  surface  of  the  plate.  The  intensities  of  these  polarities  at  every 
point  of  the  surface  were  greatest  the  greater  its  distance  firom  the 
middle  line,  where  the  plate  exhibited  no  magnetic  action.  The  au- 
thor infers  from  this  and  other  experiments  of  a  similar  kind,  that  each 
electric  current  is  subject,  during  its  transverse  motion,  to  alterna- 
tions of  acceleration  and  retardation,  the  positive  current  on  the  one 
side  of  the  plate  and  the  negative  on  the  other,  by  their  reciprocal  at- 
tractions, progressively  accelerating  each  other's  motions,  as  they 
approach,  in  opposite  directions,  the  edge  round  which  they  have  to 
turn.  After  turning  round  the  edge  their  motion  will,  he  conceives, 
be  checked  by  coming  in  contact  with  the  accelerated  portions  of  the 
opposing  currents  to  which  they  respectively  owed  their  former  in- 
crease of  velocity;  so  that  the  one  current  will  be  retarded  at  the 
part  of  the  plate  where  the  other  is  accelerated.  To  these  alternate 
accelerations  and  retardations  of  electric  currents  during  their  pro- 
gressive motion,  the  author  is  disposed  to  refer  the  alternate  dark  and 
luminous  divisions  in  a  platina  wire  heated  by  electricity,  as  wan 
observed  by  Dr.  Barker. 

"  Meteorological  Journal  kept  at  Allenheads,  near  Hexham.*'  By 
the  Rev.  William  Walton.  Communicated  in  a  letter  to  P.  M.  Roget, 
M.D.,  Sec.  R.S. 

This  Journal  contains  a  register  of  the  height  of  the  barometer, 
taken  at  9  a.m.  and  at  3  p.m.  during  every  day  in  January  and 
February  1836,  with  remarks  on  the  state  of  the  weather  during  a 
few  particular  days.  The  station  where  the  observations  were  made 
is  elevated  1 400  feet  above  the  level  of  the  sea. 
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March  24,  1836. 

FRANCIS  DAILY,  Esq.,  Vice-President  and  Treasurer,   in 

the  Chair. 

Richard  Beamish,  Esq.,  was  elected  a  Fellow  of  the  Society. 

A  pa])er  was  in  part  read^  entitled  *'  On  the  Temperatures  and 
Geological  Relations  of  certain  Hot  Springs ;  particularly  those  of 
the  Pyrenees ;  and  on  the  Verification  of  Thermometers.* '  By  James 
David  Forbes,  Esq.,  F.R.S.,  Professor  of  Natural  Philosophy  in  the 
University  of  Edinburgh. 

The  Society  then  adjourned  over  the  Easter  vacation,  to  meet  again 
on  the  14th  of  April  next. 

April  14, 1836. 

FRANCIS  BAILY,  Esq.,  Vice-President  and  Treasurer,  in  the 

Chair. 

The  reading  of  Professor  Forbes's  paper,  ''  On  the  Temperatures 
and  Geological  Relations  of  certain  Hot  Springs ;  particularly  those 
of  the  Pyrenees ;  and  on  the  Verification  of  Thermometers,"  was 
resumed  and  concluded. 

The  author  expresses  his  regret  that  notwithstanding  the  great  in- 
terest, more  especially  in  a  geological  point  of  view,  which  attaches 
to  every  topic  connected  with  the  origin,  the  nature,  and  the  perma- 
nence in  temperature  of  the  many  thermal  springs  met  with  in  dif- 
ferent parts  of  the  world,  our  information  on  these  subjects  is  exceed- 
ingly deficient.  On  many  points  which  might  easily  be  verified,  and 
which  are  of  essential  consequence  towards  obtaining  a  satisfactory 
theory  of  the  phenomena,  we  as  yet  possess  but  vague  and  uncertain 
knowledge.  It  is  evident  that  the  first  step  towards  the  establish- 
ment of  such  a  theory  must  consist  in  the  precise  determination  of 
the  actual  temperature  of  each  spring;  from  which  we  may  derive 
the  means  of  estimating  by  comparative  observations,  at  different 
periods,  the  progressive  variations,  whether  secular,  monthly,  or  even 
diurnal,  to  which  that  temperature  is  subject.  We  have  at  present, 
indeed,  not  only  to  lament  the  total  absence  of  exact  data  on  which 
to  found  such  an  inquiry ;  but  we  are  obliged  to  confess  that,  owing 
to  the  difficulties  which  meet  us  even  in  the  threshhold,  we  have  not, 
even  at  the  present  day,  made  any  preparation  for  establishing  the 
basis  of  future  investigation,by  applying  such  methods  of  experiment 
as  are  really  in  our  power,  and  are  commensurate  with  the  superior 
accuracy  of  modern  science.  The  researches  of  Fourier  would  lead 
41S  to  the  conclusion  that,  if  the  high  temperature  of  these  springs 
be  derived  solely  from  that  of  the  interior  portions  of  the  earth,  the 
changes  which  can  have  occurred  in  that  temperature,  during  any 
period  to  which  history  extends,  must  be  so  minute  as  to  be  inappre- 
ciable. On  the  other  hand,  the  theory  of  internal  chemical  changes, 
which  have  been  assigned  as  the  origin  of  volcanos,  would  suggest  it 
as  improbable  that   this  temperature  has  remained  constantly  the 
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same ;  and  as  a  more  likely  occurrence,  even  were  we  to  suppose  that 
no  uniform  secular  diminution  took  place,  that  it  would  be  liable  to 
occasional  irregular  fluctuations.  The  influence  of  earthquakes  on 
the  temperature  of  hot  springs  is  also  admitted ;  and  it  would  be  very 
desirable  to  learn,  from  a  series  of  consecutive  observations,  whethei^ 
abrupt  changes,  similar  to  those  which  have  occasionally  been  noticed, 
are  not  of  frequent  occurrence. 

The  author  has  diligently  laboured  to  collect,  by  observations  made 
on  the  spot,  materials  for  supplying  this  great  chasm  in  the  natural 
history  of  our  globe.  As  an  essential  preliminary  means,  of  obtaining 
accurate  results,  he  applied  himself  to  the  verification  of  the  scales  of 
the  thermometers  he  employed  in  these  researches :  and  he  describes, 
in  a  separate  section  of  this  paper,  the  methods  which  he  adopted 
for  the  attainment  of  this  object.  He  first  fixed  with  great  precision 
the  standard  points  of  each  thermometer,  namely  the  freezing  and 
boiling  temperatures  of  water,  by  a  mode  which  he  specifies :  and 
afterwards  determined  the  intermediate  points  of  the  scale  by  a  me- 
thod, similar  to  that  of  Bessel ;  namely,  that  of  causing  a  detached 
column  of  mercury  to  traverse  the  tube ;  but  simpler  in  practice. 
Instead  of  employing  for  that  purpose  columns  of  mercury  of  arbi- 
trary length,  and  deducing  by  a  complex  and  tentative  process  the 
portions  of  the  tube  having  equal  capacities,  the  author  detaches  a 
column  of  mercury  from  the  rest,  of  such  a  length  as  may  be  nearly 
an  aliquot  part  of  the  length  of  the  scale  for  180^  3  and  causes  this 
column  to  step  along  the  tube;  the  lower  part  of  the  column  being 
brought  successively  to  the  exact  points  which  the  upper  extremity 
had  previously  occupied  :  so  that,  at  last,  if  its  length  has  been  pro- 
perly chosen,  the  upper  end  of  the  column  is  found  to  coincide  with 
the  end  of  the  scale :  and  this  being  accomplished,  it  is  easy  to  apply 
to  every  part  of  the  actual  scale  of  the  instrument  the  proper  correc- 
tions, which  may,  for  greater  practical  convenience,  be  drawn  up  in 
the  form  of  a  table. 

In  the  next  section,  the  author  gives  a  detailed  account  of  his  ob- 
servations of  the  mineral  springs  of  the  Pyrenees,  made  during  the 
months  of  July  and  August,  1835,  following  them  in  their  natural 
order  from  west  to  east,  and  describing  their  geological  positions, 
the  special  circumstances  of  interest  relating  to  them,  and  their 
actual  temperatures.    1 

In  the  third  and  last  section  he  extends  his  inquiries  to  the  hot 
springs  met  with  in  some  other  parts  of  Europe  5  and  in  particular, 
those  of  the  baths  of  Mont  d'Or  and  of  Bourboule,  in  France ;  of 
Baden-Baden,  in  Germany ;  of  Louche,  or  Leuk,  in  the  Vallais  ;  of 
Pfeffers,  in  the  canton  of  St.  Gall,  in  Switzerland  ;  and  the  baths  of 
Nero,  near  Naples.  The  final  results  of  all  the  observations  con- 
tained in  this  paper  are  presented  in  the  form  of  a  table,  with  com- 
parative columns  of  those  derived  from  some  unpublished  observa- 
tions of  M.  Arago,  and  of  those  of  M.  Anglada. 
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April  21,  1836. 

RODERICK  IMPEY  MURCHISON,  Esq.,  Vice-President,  in  the 

Chair. 

A  paper  was  read,  entitled  "  Additional  Observations  on  Voltaic 
Combinations.**  In  a  letter  addressed  to  Michael  Faraday,  Esq., 
D.C.L.,  F.R.S.  Fullerian  Professor  of  Chemistry  in  the  Royal  Insti- 
tution, &c.  By  J.  Frederick  Danielle  Esq.,  F.R.S.,  Professor  of  Che- 
mistry in  King's  College,  London. 

The  author  has  found  that  the  constant  battery,  of  which  he  de- 
scribed the  construction  in  a  former  communication  to  the  Royal  So- 
ciety, might  be  rendered  not  only  perfectly  steady  in  its  action,  but 
also  very  powerful ;  as  well  as  extremely  efficacious  and  convenient 
for  all  the  purposes  to  which  the  common  voltaic  batter)'  is  usually 
applied.  With  this  view  he  places  the  cells  which  form  the  battery 
in  two  parallel  rows,  consisting  of  ten  cells  in  each  row,  on  a  long 
table,  with  their  siphon-tubes  arranged  opposite  to  each  other,  and 
hanging  over  a  small  gutter,  placed  between  the  rows,  in  order  to 
carry  off  the  refuse  solution  when  it  is  necessary  to  change  the  acid. 
Having  observed  that  the  uniformity  of  action  may  be  completely 
maintained  by  the  occasional  addition  of  a  small  quantity  of  acid,  he 
is  able  to  dispense  with  the  cumbrous  addition  of  the  dripping  funnel; 
an  arrangement  which  admits  with  facility  of  any  combination  of  the 
plates  which  may  be  desired. 


April  28,  1836. 
DAVIES  GILBERT,  Esq.,  Vice-President,  in  the  Chair. 

Captain  John  James  Chapman,  R.A.,  was  elected  a  Fellow  of  the 
Society. 

On  certain  parts  of  the  Theory  of  Railways ;  with  an  investigation 
of  the  formulae  necessary  for  the  determination  of  the  resistances  to 
the  motion  of  carriages  upon  them,  and  of  the  power  necessary  to 
work  them.     By  the  Rev.  Dionysius  Lardner,  LL.D.,  F.R.S. 

The  author  observes,  in  his  prefatory  remarks,  that  an  extensive 
an4  interesting  field  of  mathematical  investigation  has  been  recently 
opened  in  the  mechanical  circumstances  relative  to  the  motion  of 
heavy  bodies  on  railways  ;  and  having  collected  a  body  of  experiments 
and  observations  sufficient  to  form  the  basis  of  a  theory,  he  purposes, 
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in  the  present  paper^  to  lay  before  the  Society  a  series  of  mathematical 
formulee,  embodying  the  most  general  expressions  for  the  phenomena 
of  the  motion  of  carriages  on  these  roads. 

The  author  begins  by  investigating  the  analytical  formulae  for 
the  traction  of  trains  over  a  level  line  which  is  perfectly  straight,  and 
finds,  first,  the  distance  and  time  within  which,  with  a  given  amount 
of  tractive  power,  the  requisite  speed  may  be  obtained  at  starting ; 
and  also  the  point  where  the  tractive  power  must  be  suspended,  pre- 
vious to  coming  to  rest.  The  excess  of  tractive  power  necessary  to  get 
up  the  requisite  speed  is  shown  to  be  equal  to  the  saving  of  tractive 
power  previous  to  a  stoppage;  and  formulas  are  given  for  thejdetermi- 
nation  of  the  time  lost  under  any  given  conditions  at  each  stop. 

The  motion  of  trains  in  ascending  inclined  planes  which  are  straight, 
is  next  considered  ;  and  formulae  are  given  combining  the  effects  of 
friction  and  gravity,  in  opposition  to  the  tractive  force.  The  cir- 
cumstances which  affect  every  change  of  speed,  and  the  excess  of 
tractive  force  necessary,  in  such  cases,  to  maintain  the  requisite 
speed,  are  determined  j  as  well  as  the  other  circumstances  already 
stated  with  respect  to  level  planes. 

The  friction  of  trains  upon  descending  planes  is  next  investigated; 
and  an  important  distinction  is  shown  to  exist  between  two  classes  of 
planes ;  viz.,  those  whose  acclivities  are  inferior  to  the  angle  of  re- 
pose, and  those  of  more  steep  acclivities.  A  remarkable  relation  is 
shown  to  exist  between  the  tractive  forces  in  ascending  and  descend- 
ing the  first  class  of  planes.  For  descending  planes  of  greater  acclivity 
than  the  angle  of  repose,  the  use  of  breaks  becomes  essentially  re- 
quisite. The  effect  of  these  contrivances  is  investigated,  aS  well  as 
the  motion  of  trains  on  the  accidental  failure  of  breaks. 

In  any  attempts  which  have  been  hitherto  made  to  obtain  the 
actual  velocities  acquired  by  trains  of  carriages  or  waggons  under 
these  circumstances,  an  error  has  been  committed  which  invalidates 
the  precision  of  the  'results ;  the  carriages  having  been  treated  as 
sledges  moving  down  an  inclined  plane.  The  author  has  here  given 
the  analytical  formulae  by  which  the  effect  of  the  rotatory  motion  of 
the  wheels  may  be  brought  into  computation  ;  this  effect,  depending 
obviously  on  the  amount  of  inertia  of  the  wheels,  and  on  the  propor- 
tion which  their  weight  bears  to  the  weight  of  the  waggon. 

The  properties  investigated  in  this  first  division  of  the  paper,  are 
strictly  those  which  depend  on  the  longitudinal  section  of  the  line, 
presumed  to  be  straight  in  every  part  of  its  direction.  There  is, 
however,  another  class  of  important  resistances  which  depend  on 
the  ground-plan  of  the  road,  and  these  the  author  next  proceeds  to 
determine. 

The  author  then  gives  the  analytical  formulae  which  express  the 
resistance  arising,— ;y?r5^,  from  the  inequality  of  the  spaces  over  which 
the  wheels,  fixed  on  the  same  axle,  simultaneously  move  5  secondly, 
from  the  effort  of  the  flanges  of  the  wheels  to  change  the  direction -of 
the  train ;  and  thirdly,  from  the  centrifugal  force  pressing  the  flange 
against  the  side  of  the  rail.  He  also  gives  the  formulae  necessary  to 
determine,  in  each  case,  the  actual  amount  of  pressure  produced  by 
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a  given  velocily  and  a  given  load^  and  investigaUs  the  extent  to  which 
these  resistances  may  be  modified  by  laying  the  outer  rail  of  the 
curve  higher  than  the  inner.  He  assigns  a  formula  for  the  de- 
termination of  the  height  which  must  be  given  to  the  outer  rail,  in 
order  to  remove  as  far  as  possible  all  retardation  from  these  causes  ; 
which  formula  is  a  function  of  the  speed  of  the  train,  the  radius  of  the 
curve,  and  the  distance  between  the  rails. 

In  the  latter  part  of  the  paper,  the  author  investigates  the  method 
of  estimating  the  actual  amount  of  mechanical  power  necessary  to 
work  a  railway,  the  longitudinal  section  and  ground-plan  of  which 
are  given.  In  the  course  of  this  investigation  he  arrives  at  several 
conclusions,  which,  though  unexpected,  are  such  as  necessarily  arise 
out  of  the  mechanical  conditions  of  the  inquiry.  The  first  of  these  is, 
that  all  straight  incHned  planes  of  a  less  acclivity  tlian  the  angle  of  re- 
pose, may  be  mechanically  considered  equivalent  to  a  lev^l,  provided 
the  tractive  power  is  one  which  is  capable  of  increasing  and  diminish- 
ing its  energy,  within  given  limits,  without  loss  of  effect.  It  appears, 
however,  that  this  condition  does  not  extend  to  planes  of  greater  ac- 
clivities than  the  angle  of  repase  j  because  the  excess  of  power  re- 
quired in  their  ascent  is  greater  than  all  the  power  that  could  be  saved 
in  their  descent  -,  unless  the  effect  of  accelerated  motion  in  giving 
momentum  to  the  train  could  properly  be  taken  into  account.  In 
practice,  however,  this  acceleration  cannot  be  permitted ;  and'  the 
uniformity  of  the  motion  of  the  trains  in  descending  such  acc)ivities 
must  be  preserved  by  the  operation  of  the  break.  Such  planes  are 
therefore,  in  practice,  always  attended  with  a  direct  loss  of  power. 

In  the  investigation  of  the  formulae  expressive  of  the  actual  amount 
of  mechanical  power  absorbed  in  passing  round  a  curve,  it  is  found 
that  tliis  amount  of  power  is  altogether  independent  of  the  radius  of 
the  curve,  and  depends  only  on  the  value  of  the  angle  by  which  the 
direction  of  the  line  on  the  ground-plan  is  changed.  This  result, 
which  was  likewise  unexpected,  is  nevertheless  a  sufficiently  obvious 
consequence  of  the  mechanical  conditions  of  the  question.  If  a  given 
change  of  direction  in  the  road  be  made  by  a  curve  of  large  radius, 
the  length  of  the  curve  will  be  proportionably  great ;  and  although 
the  intensity  of  the  resistance  to  the  tractive  power,  at  any  point  of 
the  curve,  will  be  small  in  the  same  proportion  as  the  radius  is  great, 
yet  the  space  through  which  that  resistance  acts  will  be  great  in  pro- 
portion to  the  radius :  these  two  effects  counteract  each  other ;  and 
the  result  is,  that  the  total  absorption  of  power  is  the  same.  On  the 
other  hand,  it  the  turn  be  made  bv  a  curve  of  short  radius,  the  curve 
itself  will  be  proportionately  short ;  but  the  intensity  of  the  resistance 
will  be  proportionately  great.  In  this  case,  a  great  resistance  ^icts 
through  a  short  space,  and  produces  an  absorption  of  power  to  the 
same  extent  as  before. 

In  conclusion,  the  author  arrives  at  one  general  and  comprehensive 
formula  for  the  actual  amount  of  mechanical  power  necessary  to  work 
the  line  in  both  directions  j  involving  terms  exf)ressive,^r5^  of  the 
ordinary  friction  of  the  road  -,  secondly,  of  the  effect  of  inclined  planes, 
or  gradients,  as  they  have  been  latterly  called  j  and,  thirdly,  of  the 
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effect  of  curves  involving  changes  of  direction  of  the  road,  the  velocity 
of  the  transit,  and  the  distance  between  the  rails ;  but,  for  the  reason 
already  stated,  not  comprising  the  radii  of  the  curves. 

Although  the  radii  of  the  curves  do  not  form  a  constant  element  of 
the  estimate  of  the  mechanical  power  necessary  to  work  the  road, 
nevertheless  they  are  of  material  conNequence,  as  far  as  regards  the 
safety  of  the  transit.  Although  a  short  curve  with  a  great  resistance 
may  be  moved  over  with  the  same  expenditure  of  mechanical  power 
as  a  long  curve  with  a  lon^  radius,  yet,  owing  to  the  intensity  of  the 
pressure  of  the  flange  against  the  rail,  the  danger  of  the  train;s  run*- 
ning  off  the  road  is  increased  :  hence,  although  sharp  curves  cannot 
be  objected  to  on  the  score  of  loss  of  power,  they  are  yet  highly  ob- 
jectionable on  the  score  of  danger. 

In  the  present  paper,  the  author  has  confined  himself  to  the  ana- 
lytical  formulee  expressing  various  mechanical  effects  of  the  most 
general  kind ;  the  coefficients  and  constants  being  expressed  merely 
by  algebraical  symbols:  but  he  states  that  he  has  made  an  extensive  se- 
ries of  experiments  within  the  last  few  years,  and  has  also  procured  the 
results  of  experiments  made  by  others,  with  a  view  to  determine  the 
mean  values  of  the  various  constants  in  the  formulae  investigated  in 
tliis  paper.  He  has  also,  with  the  same  view,  made  numerous  ob- 
servations in  the  ordinary  course  of  transit  on  railways  ;  and  he  an- 
nounces his  intention  of  soon  laying  before  the  Society,  in  another 
paper,  the  details  of  these  experiments,  and  the  determination  of  the 
mean  values  of  these  various  constants,  without  which  the  present 
investigation  would  be  attended  with  little  practical  knowledge. 

A  paper  was  also  read,  entitled  "  Register  of  the  State  of  the 
Barometer  and  Thermometer  kept  at  Tunis,  during  the  vears  1829, 
1830,  J  83 1  and  1832."  Presented  by  Sir  Thomas  Reade,  His 
Majesty's  Agent  and  Consul  General  at  Tunis.  Communicated  by 
P.  M.  Roget,  M.D.,  Sec.  R.S. 

The  observations  here  registered  are  those  of  the  thermometer  at 
9  A.M.,  at  noon,  and  at  6  p.m.,  and  the  points  of  the  wind,  and  height 
of  the  barometer  for  each  day  of  the  abovementioned  years. 


May  5,  1836. 

FRANCIS  BAILY,  Esq.,  Vice-President  and  Treasurer,  in  the 

Chair. 

Edward  Burton,  Esq.,  William  Sands  Cox,  Esq.,  and  Captain 
Tliomas  Locke  Lewis,  R.E.,  were  elected  Fellows  of  the  Society. 

A  paper  was  in  part  read,  entitled  *'  On  the  Optical  Phenomena  of 
certain  Crystals.'*     By  Henry  Fox  Talbot,  Esq.,  F.R.S. 


May  12,  1836. 

The  Rev.  WILLIAM  WHEWELL,  M.A.,  Vice-President,  in  the 

Chair. 

The  reading  of  a  paper,  entitled  "  On  the  Optical  Phenomena  of 
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certain  Crystals,"  by  Henry  Fox  Talbot,  Esq.,  F.R.S.,  was  resumed 
and  concluded. 

In  this  memoir  the  author  gives  an  account  of  the  optical  proper- 
ties of  certain  minute  crystals,  obtained  by  the  evaporation  of  a  solu- 
tion of  borax  in  phosphoric  acid,  exhibited  when  they  are  examined 
by  means  of  the  polarizing  microscope.  The  field  of  view  is  then 
seen  covered  with  minute  circular  spots,  each  composed  of  a  close 
assemblage  of  delicate  acicular  crystals,  radiating  from  the  centre ; 
together  with  other  circular  bodies,  in  which  this  disposition  is  not 
observable,  on  account  of  the  close  union  of  the  component  crystals^ 
which,  producing  optical  contact,  gives  perfect  transparency  to  the 
whole  mass.  When  the  field  of  view  is  rendered  dark  by  the  rectan- 
gular crossing  of  the  polarizing  laminae,  each  of  these  little  circles 
becomes  luminous,  and  exhibits  a  well-defined  dark  cross,  dividing 
its  area  into  four  equal  sectors.  These  crosses  have  a  similar  position 
in  all  the  circles;  and  their  direction  remains  unaltered  when  the 
crystals  are  turned  round  in  their  own  plane,  by  causing  the  plate  of 
glass,  on  which  they  are  placed,  to  revolve. 

On  examining  the  larger  circles  with  a  high  magnifying  power,  and 
under  favourable  circumstances  of  illumination,  the  author  observed 
upon  each  a  series  of  coloured  concentric  rings :  but  the  number  as 
well  as  the  colour  of  these  rings  varies  in  different  crystals.  The  in- 
nermost ring  is  deeply  coloured,  or  black;  and  incloses  a  central 
space  of  white  light,  which  is  traversed  by  the  arms  of  the  cross,  in- 
tersecting in  the  centre.  This  part  of  the  cross,  which  stands  within 
the  innermost  ring,  is  beautifully  defined,  and  perfectly  black.  The 
whole  system  ,of  phenomena  are  exactly  analogous  to  that  exhibited 
by  uniaxal  crystals ;  and  corresponds  still  more  closely  with  those  dis- 
covered by  Sir  David  Brewster  in  spheres  of  glass,  the  density  of 
which  had  been  rendered  variable  from  the  centre  to  the  surface  by 
immersion  in  heated  oil;  excepting  that  the  miscrosco))ic  crystals 
here  described  are  possessed  of  a  far  more  intense  polarizing  energy. 
The  author  thinks  it  probable  that  the  phenomena  are  in  both  cases 
produced  by  similar  conditions  of  density ;  which,  in  a  circular  mass 
formed  by  the  aggregation  of  needle-shaped  crystals  radiating  from 
a  common  centre,  it  is  natural  to  suppose  would  rapidly  increase 
from  the  circumference  to  the  centre.  By  watching  the  progress 
of  crystallization  he  ascertained  that  this  was,  in  fact,  the  mode  in 
which  the  crystals  are  constructed  :  for  they  frequently  appeared,  at 
first,  in  the  form  of  lengthened  prisms,  which  subdivided  themselves 
at  both  ends  into  an  immense  multitude  of  divergent  fibres,  like  those 
of  a  brush ;  apparently  repelling  each  other  as  they  extended  in  length, 
and  occupying  spaces  corresponding  to  two  opposite  sectors  of  a  cir- 
cle ;  until,  by  spreading  still  farther  in  breadth,  their  edges  united, 
and  filled  the  whole  of  a  circular  area.  In  all  the  stages  of  this  pro- 
cess, the  formation  of  the  black  cross  may  be  seen  to  keep  pace  with 
the  developement  of  the  crystal,  until  perfectly  displayed  on  the  com- 
pletion of  the  crystalline  structure.  The  author  notices  the  analogy 
which  this  structure  presents  with  that  of  the  crystalline  lens  of  the 
cod  fish>  as  has  been  lately  described  by  Sir  David  Brewster  ^  and 
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ako  the  remarkable  correspondence  existing  between  the  optical  pro- 
perties resulting  from  this  structure,  and  the  phenomena  of  the  cir- 
calar  polarization  of  fluidx,  which  have  been  accounted  for  by  the  ex- 
istence of  molecules  of  a  structure  nearly  similar. 

The  author  proceeds  to  examine  the  action  of  these  crystals  in 
common,  or  unpolarized  light;  and  concludes  from  his  inquiries 
that  each  of  thor  diameters  polarized  the  light  in  the  plane  passing 
through  itself  and  the  direction  of  the  ray ;  so  that  the  whole  emer- 
gent light  consists  of  equal  portbns  polarized  in  every  plane,  and 
according  to  every  diameter  of  the  drde.  This  action  is  similar  to 
that  which  would  be  exerted  by  an  assemblage  of  an  infinite  number 
of  pieces  of  tourmaline  cut  into  the  form  of  infinitely  small  seclon, 
in  the  direction  of  the  axis,  and  disposed  as  radii  in  a  cirde.  The 
author  considers  it  probable  that  the  tourmaline  itself  is  an  aggr^;ate 
of  acicular  crystals  of  this  description,  disposed  in  a  directicm  parallel 
to  its  axis,  and  being  in  optical  contact,  as  well  as  in  perfect  mecha- 
nical cohesion. 

In  a  postscript  to  this  paper,  an  account  is  given  of  a  new  species 
of  Dichroism  in  crystals,  to  the  discovery  of  which  the  author  was  led 
by  applying  to  them  his  peculiar  method  of  observation  with  polarised 
light.  In  these  experiments  the  crystals  themselves  perform  the 
office  of  the  analysing  plate,  acting  on  light  previously  polarized,  and 
transmitted  through  a  plate  of  mica.  Under  these  circumstances, 
the  cr3rstals  of  borax,  described  in  the  first  part  of  the  paper,  when 
examined  with  a  lens  of  moderate  power,  appear  beantifiiUy  coloured 
with  two  complementary  colours,  according  to  the  position  of  their 
axes.  These  experiments  tend  to  confirm  the  views  of  Sir  David 
Brewster  and  others  as  to  the  general  cause  of  the  dichroism  of  cry- 
stals, which  is  ascribed  to  a  difference  of  absorptive  energy  in  differ- 
ent directions  with  relation  to  their  axes;  arising  from  a  difference  of 
elasticity  in  these  respective  directions. 


May  19,  1836. 

RODERICK  liMPEY  MURCHISON,  Esq.,  Vice-President, 

in  the  Chair. 

A  paper  was  read,  entitled,  "  On  the  valuation  of  the  mechanical 
effect  of  Gradients  on  a  line  of  Railroad.*'  By  Peter  Barlow,  Esq., 
F.R.S. 

The  exact  amount  of  the  influence  of  ascents  and  descents  occurring 
in  the  line  of  a  railway  on  the  motion  of  a  load  drawn  by  a  locomotive 
engine  having  been  differently  estimated  by  different  persons,  the  au- 
thor was  induced  to  investigate  the  subject.  A  few  observations  are 
premised  on  the  erroneous  assumptions  which,  he  conceives,  have  in 
general  vitiated  the  results  hitherto  deduced.  The  first  of  these  is  that 
the  expenditure  of  |)Ower  requisite  for  motion  is  equal  to  the  resistance 
to  traction ;  whereas  it  must  always  greatly  exceed  it.  No  account, 
he  remarks,  has  been  taken  of  the  pressure  of  the  atmosphere  on  the 
piston,  which  the  force  of  the  steam  has  to  overcome  before  it  can  be 
available  as  a  moving  power.    Another  source  of  error  has  been  that 
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the  statical  and  dynamical  effects  of  friction  have  been  confounded  to- 
gether 5  whereas  they  are  the  same  in  amount  only  when  the  body  is 
put  in  motion  by  gravity  ;  but  not  when  it  is  urged  down  an  inclined 
plane  by  an  extraneous  force.  In  the  latter  case  these  effects  are  no 
longer  comparable ;  friction  being  a  force  which^  in  an  infinitely  small 
time,  is  proportional  to  the  velocity,  while  that  of  gravity  is  constant 
at  all  velocities  j  or,  in  other  words,  the  retardation  from  friction  is  pro- 
portional to  the  space  described,  while  that  from  gravity  has  reference 
only  to  the  time  of  acting,  whatever  space  the  body  may  pass  over  in 
that  time.  It  is  an  error  to  assume  that  the  mechanical  power  of  the 
plane  is  equivalent  to  a  reduction  of  so  much  friction  ;  for  the  friction 
down  the  inclined  plane  is  the  same  as  on  a  horizontal  plane  of  the 
same  length,  rejecting  the  trifling  difference  of  pressure ;  and  the 
whole  retardation  in  passing  over  the  plane,  or  the  whole  force  required 
to  overcome  it,  is  the  same  at  all  velocities,  and  by  whatever  force  the 
motion  is  produced ;  but  the  assisting  force  from  gravity  is  quite  inde- 
pendent of  the  space  or  of  the  velocity. 

In  the  investigations  which  the  author  has  prosecuted  in  this  paper, 
he  assumes  that  equal  quantities  of  steam  are  produced  in  the  same 
time  at  all  velocities  ;  and  he  adopts  for  his  other  data,  those  given  by 
Mr.  Pambour  in  his  Treatise  of  Locomotive  Engines.  He  deduces  a 
formula  from  which,  the  speed  on  a  level  being  given,  we  may  compute 
the  relative  and  absolute  times  of  a  train  ascending  a  plane  ;  and  con- 
sequently also  the  ratio  of  the  forces  expended  in  the  two  cases  ;  or 
the  length  of  an  equivalent  horizontal  plane ;  that  is,  of  one  which 
will  require  the  same  time  and  power  to  be  passed  over  by  the  loco- 
motive engine  as  the  ascending  plane. 

The  next  objects  of  inquiry  relate  to  the  descent  of  trains  on  an  in- 
clined plane,  and  comprise  two  cases  :  the  first,  that  when  the  power 
of  the  engine  is  continued  without  abatement ;  and  the  second,  that 
when  the  steam  is  wholly  excluded,  and  the  train  is  urged  in  its  de- 
scent by  gravity  alone.  The  author  arrives  at  the  conclusions,  that 
in  the  first  of  these  cases,  when  the  declivity  is  one  in  139,  the  velocity, 
on  becoming  uniform,  will  be  double  that  in  a  horizontal  plane  :  and 
that  for  a  declivity  of  one  in  695,  the  uniform  velocity  of  descent  will 
be  one  fifth  greater  than  on  the  horizontal  plane  -,  and  this,  he  ob- 
serves, is  perhaps  the  greatest  additional  velocity  which  it  would  be 
prudent  to  admit.  A  plane  of  one  in  695  is  therefore  the  steepest  de- 
clivity that  ought  to  be  descended  with  the  steam-valve  fully  open  * 
all  planes  with  a  declivity  between  this  and  that  of  one  in  139  require 
to  have  the  admission  of  steam  regulated  so  as  to  modify  the  speed, 
and  adjust  it  to  considerations  of  safety  5  and  lastly,  all  planes  of  a 
greater  slope  than  this  last  require,  in  descending  them,  the  application 
of  the  brake. 

A  paper  was  also  read,  entitled,  "  On  the  application  of  Glass  as  a 
substitute  for  metal  balance-springs  in  Chronometers."  By  Messrs. 
Arnold  and  Dent.  Communicated  by  Francis  Beaufort,  Esq.,  Captain 
R.N.,  F.R.S.,  Hydrographer  to  the  Admiralty. 

In  their  endeavours  to  determine  and  reduce  the  errors  arising:  from 
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the  expansions  of  the  balance-spring  of  chronometers  consequent  on 
variations  of  temperature,  the  authors  came  to  the  conclusion  that 
there  exist  certain  physical  defects  in  the  substances  employed  for  it^ 
construction,  beyond  the  most  perfect  mechanical  form  that  can  be 
given  to  it,  which  interfere  with  the  regularity  of  its  agency  :  so  that 
however  exquisite  may  be  its  workmanship,  and  however  complete  its 
power  of  maintaining  a  perfect  figure  when  in  different  degrees  of 
tension,  yet  the  imperfect  distribution  of  its  component  parts  may  give 
rise  to  great  incorrectness  in  its  performance.  Hence  the  balance- 
spring  not  only  should  be  made  of  a  substance  most  highly  elastic, 
but  its  elasticity  should  not  be  given  to  it  by  any  mechanical  or  che- 
mical process :  as  a  body  in  motion,  it  should  be  the  lightest  possible ; 
and,  as  far  as  the  case  admits  of,  it  should  be  free  from  atmospheric 
influence.  Glass  suggested  itself  as  the  only  material  possessing,  in 
the  greatest  degree,  all  these  desirable  properties.  Its  fragility,  al- 
though apparently  a  great  objection  to  its  employment,  was  found,  on 
trial,  to  constitute  no  obstacle  whatever ;  for  it  was  found  to  possess 
a  greater  elastic  force  than  steel  itself,  and  thus  to  admit  of  greater 
amplitude  in  the  arc  of  vibration. 

It  was  first  proposed  to  ascertain  how  far  a  glass  balance-spring 
would  sustain  low  temperatures  ;  and  it  was  found  by  experiment  that 
it  resisted  completely  the  effects  of  a  cold  as  great  as  that  of  +  12°of 
FahrenheiVs  thermometer  -,  thus  satisfactorily  removing  any  objection 
which  might  be  brought  against  its  use  from  its  supposed  fragility  in 
these  low  temperatures.  The  next  object  of  solicitude  was  to  deter- 
mine whether  it  would  withstand  the  shock  arising  from  the  dischai|;e 
of  cannon  in  the  vicinity;  and  its  power  of  resisting  concussions  of 
this  nature  was  fully  established  by  experiments  made  with  this  view 
on  board  H.M.S.  Excellent  at  Portsmouth. 

On  comparing  the  performance  of  glass  balance-springs  with  me- 
tallic ones,  when  the  temperatures  were  raised  from  32°  to  100°,  it 
was  found  that  while  the  loss  in  twenty-four  hours  in  the  gold  spring 
was  8"^  4%  that  of  steel  6"™  25%  and  that  of  palladium  2°*  31%  that  of 
a  glass  spring  was  only  40*.  These  differences  the  authors  ascribe 
principally  to  the  different  degrees  in  which  the  substances  had  their 
elasticity  reduced  by  an  increase  of  temperature.  As  glass  was  thus 
found  to  suffer  a  much  smaller  loss  of  elasticity  by  this  cause  than 
metals,  they  proceeded  to  construct  a  glass  balance  suited  to  the  cor- 
rection of  the  small  error  still  occasioned  by  this  cause,  employing  a 
glass  disc  for  this  purpose.  The  compensation  being  completed,  they 
next  tested  the  isochronism  of  the  glass  spring,  and  it  proved  to  be  as 
perfect  as  any  metallic  spring.  Chronometers  thus  constructed  are 
now  in  course  of  trial  at  the  Koyal  Observatory.  In  common  with  all 
other  instruments  of  the  same  kind  they  have  shown  a  disposition  to 
progressive  acceleration,  the  cause  of  which  is  but  little  known^  but 
which  appears  to  be  influenced  by  the  action  of  the  air. 

The  Society  then  adjourned  over  the  Whitsun  week,  to  meet  again 
on  the  second  of  June  next. 
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June  2,  1836. 
DAVIES  GILBERT,  Esq.,  V.P.,  in  the  Chair. 

A  paper  was  read,  entitled  ''Note  relative  to  the  supposed  origin 
of  the  deficient  rays  in  the  Solar  Spectriim;  being  an  account  of  an 
experiment  made  at  Edinburgh  during  the  Annular  Eclipse  of  May  15, 
1836."  By  James  D.  Forbes,  Esq.,  Professor  of  Natural  Philosophy 
in  the  University  of  Edinburgh. 

The  observation  that  some  of  the  rays  of  light,  artificially  produced, 
are  absorbed  by  transmission  through  nitrous  acid  gas,  had  suggested 
to  Sir  David  Brewster  the  idea  that  the  dark  spaces  in  the  solar  pris- 
matic spectrum  may,  in  like  manner,  be  occasioned  by  th^  absorption 
of  the  deficient  rays  during  their  passage  through  the  sun's  atmosphere. 
It  occurred  to  the  author  that  the  annular  eclipse  of  the  sun  of  the 
present  year  would  afford  him  an  opportunity  of  ascertaining  whether 
any  difference  in  the  appearance  of  the  spectrum  could  be  detected 
when  the  light  came  from  different  parts  of  the  solar  disc,  and  had 
consequently  traversed  portions  of  the  sun's  atmosphere  of  very  dif- 
ferent thickness;  and  that  accurate  observations  of  this  kind  would 
put  the  hypothesis  in  question  to  a  satisfactory  test.  The  result  of  the 
experiment  was  that  no  such  differences  could  be  perceived ;  thus 
proving,  as  the  author  conceives,  that  the  sun's  atmosphere  is  in  no 
way  concerned  with  the  production  of  the  singular  phenomenon  of 
the  existence  of  dark  lines  in  the  solar  spectrum. 

A  paper  was  also  read,  entitled  *'  On  the  connexion  of  the  anterior 
columns  of  the  Spinal  Cord  with  the  Cerebellum  j  illustrated  by  pre- 
parations of  these  parts  in  the  Human  subject,  the  Horse,  and  the 
Sheep."  By  Samuel  Solly,  Esq.,  Lecturer  on  Anatomy  and  Physi- 
ology at  St.  Thomas's  Hospital,  M.R.I.,  Fellow  of  the  Royal  Medical 
and  Chirurgical  Society,  and  Member  of  the  Hunterian  Society. 
Communicated  by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

The  exact  line  of  demarcation  between  the  tracts  of  nervous  matter, 
subservient  to  motion  and  to  sensation,  which  compose  the  spinal  cord, 
has  not  yet  been  clearly  determined.  The  proofs  which  exist  of  a 
power  residing  in 'the  cerebellum  which  regulates  and  controls  the 
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actionn  of  musclet,  would  lead  us  to  suppose  that  the  fibres  of  tlie 
motor  nerves  are  continuous  with  those  of  the  cerebellum  ^  but  hi* 
therto  no  observations  have  been  made  which  prove  the  existence  of 
this  connexion  ;  and  it  is  the  object  of  the  author,  in  this  paper,  to 
establibh,  by  a  more  careful  examination  of  the  anatomical  structure 
of  this  part  of  the  nervous  system,  such  continuity  of  fibres  between 
the  anterior  columns  of  the  spinal  cord  and  the  cerebellunn.  Tlie 
corpora  pyramidalia  have  been  hitherto  considered  as  formed  by  the 
entire  mass  of  the  anterior,  or  motor  columns  of  the  spinal  cord ;  but 
the  author  .shows  that  not  more  than  one  half  of  the  anterior  columns 
enters  into  the  composition  of  these  bodies :  and  that  another  portions 
which  he  terms  the  antero-lateral  column,  when  traced  on  each  side 
in  its  progress  upwards,  is  found  to  cross  the  cord  below  the  corpora 
olivaria,  forming,  after  mutual  decussation,  the  surface  of  the  corpora 
restiforroia ;  and  ultimately  being  continuous  with  the  cerebellum. 
These  fibres  are  particularly  distinct  in  the  medulla  oblongata  of  the 
sheep  and  of  the  horse,  llie  author  conceives  that  the  office  of  the 
an tero- lateral  columns  is  to  minister  to  the  involuntary,  as  well  as  to 
the  voluntary  movements :  that  the  facial  nerve  arises  from  both  the 
voluntary  and  involuntary  tracts  ;  and  that  the  pneumogastric  nerve 
arises  both  from  the  involuntary  and  the  sensory  tracts. 


June  9,  1836. 
FRANCIS  BAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 

"  Discussion  of  the  Magnetical  Observations  made  by  Captani 
Back,  R.N.,  during  his  late  Arctic  Expedition.  By  Samuel  Hunter 
Christie,  Esq.,  M.A.,  F.R.S. 

The  author,  having  been  consulted  by  Captain  Back,  previous  to 
the  departure  of  the  latter,  in  1833,  with  the  expedition  for  the  relief 
of  Captain  Ross,  respecting  the  nature  of  the  magnetical  observa^ 
tions  which  it  might  be  desirable  to  make  in  the  regions  he  was  about 
to  visit,  and  considering  that,  with  a  view  to  the  attainment  of  the 
principal  object  of  the  expedition,  the  greatest  economy  of  time  in 
making  these  observations  was  of  the  first  importance,  limited  his 
suggestions,  in  the  first  instance,  to  the  methods  proper  to  be  em- 
ployed for  determining  the  direction  and  the  dip  of  the  needle,  but 
more  especially  the  latter.  Captain  Back,  immediately  on  his  return, 
placed  all  his  magnetical  observations  at  the  disposal  of  Mr.  Christie, 
who  having  since  completed  their  reduction,  gives,  in  the  present 
paper,  the  results  of  his  labours. 

The  first  part  of  the  paper  relates  to  the  observations  of  the  Dip  of 
the  magnetic  needle.  With  a  view  to  economize  as  much  as  possible 
the  time  consumed  in  making  each  observation,  the  process  of  invert- 
ing the  poles  of  the  needle,  which  is  usually  resorted  to  in  each  in- 
stance, was  here  dispensed  with.  But  in  order  that  the  dip  may  be 
determined  independently  of  this  operation,  it  is  necessary  not  only 
that  the  position  of  the  centre  of  gravity  of  the  needle  employed  should 
be  ascertained,  but  that  it  should  be  permanent.  In  giving  an  account 
of  the  observations  made  to  verify  this  condition,  the  author  com* 


395 

mences  with  those  at  Fort  Reliance^  which  was  {he  firsi  winter  station 
of  the  expedition ;  and  where  the  dip  was  determined  by  observations 
of  the  needle,  both  with  direct  and  also  with  inverted  poles.  The  anthor 
then  enters  upon  an  investigation  of  formulae  for  the  determination  of 
the  dip  by  means  of  a  needle,  in  which  the  value  of  a  certain  angle, 
denoted  by  the  symbol  y,  determining  the  position  of  the  centre  of 
gravity,  has  been  ascertained  ;  and,  conversely,  for  the  determination 
of  the  value  of  the  same  angle,  or,  which  is  equivalent  to  it,  the  posi- 
tion of  the  centre  of  gravity  of  the  needle,  when  the  dip  at  the  place 
of  observation  is  given.  He  next  inquires  whether  any  tests  can  be 
applied  to  the  observations  under  discussion,  which  may  indicate  th^ 
extent  of  the  errors  by  which  the  results  deduced  from  them  may  be 
affected  -,  and  he  employs  for  this  purpose  the  values  of  the  terrestrifd 
magnetic  intensity  furnished  by  certain  equations  obtained  in  the  pre^ 
ceding  investigation ;  making  the  proper  allowances,  first,  for  the 
needles  used  being  ill  adapted  to  this  method  of  determining  the  re- 
lative intensities ;  secondly,  for  errors  of  observation  in  determining 
the  times  of  vibration  of  the  needle ;  and  thirdly,  for  disturbing  causes 
which  might  affect  the  observations.  Considerable  differences  wer^ 
found  to  exist  in  the  results  obtained  by  the  two  methods,  at  New 
York,  Montreal,  Fort  Alexander,  Montreal  Island,  and  Fort  Ogle ; 
differences  which  can  be  accounted  for  only  by  errors  in  the  assumed 
magnitude  of  the  angle  y,  and  which,  consequently,  indicate  the  want 
of  permanence  in  that  angle.  It  was  necessary,  therefore,  to  inquire 
what  changes  in  the  angle  y  will  account  for  these  discrepancies,  and 
how  far  the  value  of  the  dip,  thus  obtained,  may  be  afi'ecled  by  thera. 
Formulae  are  then  deduced  by  which  these  changes  may  be  deter- 
mined. 

From  a  comparison  of  the  observed  and  computed  values  of  the 
angles  involved  in  these  investigations,,  the  author  infers  that  the  dif- 
fierences  between  those  of  one  of  these  angles  are,  with  a  few  excep- 
tions, contained  within  the  limits  of  the  errors  incident  to  dip  obser- 
vations :  but  with  respect  to  the  other  angle,  they  in  general  exceed 
those  limits.  Upon  the  whole,  he  concludes  that  the  discrepancies 
which  appear  between  the  values  of  the  terrestrial  intensity,  as  de- 
duced from  the  times  of  vibration  of  the  needle,  and  from  the  observed 
angles  of  inclination  to  the  horizon,  are  principally  attributable  to  a 
want  of  absolute  permanence  in  its  axis  of  motion.  In  the  present 
case,  the  centre  of  gravity  of  the  needle  being  nearly  coincident  with 
the  axis,  a  very  minute  derangement  in  that  axis  would  cause  a  con- 
siderable change  in  the  value  of  the  angle  y ;  so  that  the  existence 
of  differences  in  the  values  of  this  angle  do  not  warrant  the  inference 
that  the  needle  itself  received  any  serious  injury  during  the  expedi- 
tion ',  to  which,  indeed,  from  the  care  taken  of  it  by  Captain  Back, 
it  could  not  well  have  been  liable. 

The  second  part  of  the  paper  relates  to  the  observations  of  the  va- 
riation of  the  magnetic  needle,  which  are  already  published  in  Capt. 
Deck's  narrative,  and  which  are  here  introduced  for  the  purpose  of 
applying  them,  in  conjunction  with  the  observations  ofthe  dip,  detailed 
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in  the  preceding  part,  to  a  formula  deduced  from  theory,  with  the  Tieir 
of  ascertaining  how  for  they  may  tend  to  support  that  theory. 

The  third  section  is  devoted  to  the  comparison  of  the  ohvemitions 
of  the  dip  and  variation  of  the  needle  with  theoretical  results  of  a 
more  general  kind.  The  observations  made  by  Captain  Back  are  pe- 
culiarly adapted  for  verifying  the  hypotheses  on  which  the  theories  of 
terrestrial  magnetism  rest,  and  that  theory,  in  particular,  which  as- 
sumes the  existence  of  two  magnetic  poles,  symmetrically  situated  in 
a  diameter  of  the  earth,  and  near  to  its  centre :  for,  on  this  h3rpothesis, 
the  poles  of  verticity  and  of  convergence  will  coincide  5  and  the  tan- 
gent of  the  dip  will  be  equal  to  twice  the  tangent  of  the  magnetic 
latitude.  In  no  case  has  a  progress  towards  the  magnetic  pole  been 
made  so  directly,  and  to  such  an  extent,  as  in  the  present  expedition  ^ 
whether  that  point  be  considered  as  the  point  of  convergence  of  mag- 
netic meridians,  or  that  at  which  the  direction  of  the  force  is  vertical. 
It  is  deducible  from  the  theory  that  the  product  of  the  tangent  of  the 
dip  by  the  tangent  of  the  polar  distance  is  equal  to  two  :  and  there- 
fore, if  the  distance  of  the  pole  of  convergence  from  two  stations  be 
determined  by  means  of  the  observed  variations  at  those  stations,  we 
may  estimate,  by  the  approximation  of  this  product  to  the  number 
two,  in  each  case^  the  degree  of  coincidence  which  exists  between 
theory  and  observation.  A  table  is  then  given,  exhibiting  the  several 
data  on  which  this  comparison  is  made,  and  the  results  deduced  from 
them.  From  an  inspection  of  the  numbers  in  the  column  which  indi- 
cate the  deviations  from  theory  it  appears  that  there  is  not,  in  general, 
that  accordance  between  the  observations  and  the  theory  which  might 
reasonably  have  been  expected ;  and  that  although  that  theory  may 
serve  as  a  first  approximation,  yet  it  requires  to  be  considerably  mo- 
dified to  reconcile  it  with  the  observations.  Hence  the  author  arrives 
at  the  general  conclusion  that,  unless  considerable  errors  have  crept 
into  the  observations  of  either  the  dip  or  the  variation,  the  theoretical 
pole  of  verticity  does  not  coincide  with  the  pole  of  convergence,  even 
when  the  positions  of  these  points  are  deduced  from  observations  made 
at  very  limited  distances  from  those  poles. 

'*  On  the  Safety-valve  of  the  right  Ventricle  of  the  Heart  in  Man; 
and  on  the  gradations  of  the  same  apparatus  in  Mammalia  and  Birds." 
By  J.  W.  King,  Esq.     Communicated  by  Thomas  Bell,  Esq.,  F.R.S. 

In  this  paper  additional  evidence  is  given  by  the  author  in  corrobo- 
ration of  the  principles  which  he  had  announced  in  a  former  commu- 
nication, which  was  read  to  the  Royal  Society  in  May  1835,  on  the 
influence  of  the  tricuspid  valve  of  the  heart  on  the  circulation  of  the 
blood.  His  object  is  to  demonstrate  that  the  tricuspid  valve  in  man 
occasionally  serves  the  purpose  of  a  safety-valve,  being  constructed  so 
as  to  allow  of  the  reflux  of  the  blood  from  the  ventricle  into  the  auricle, 
during  the  varying  states  of  distension  to  which  the  right  cavities  of 
the  heart  are  at  times  subjected  -,  that  a  similar  function  is  maintained 
in  the  greater  number  of  animals  possessing  a  double  circulation,  and 
ilso  that  in  the  different  orders  of  these  animals  the  structure  of  this 
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valve  rs  expressly  adapted  to  the  production  of  an  effect  of  this  kind, 
in  various  degrees,  corresponding  with  the  respective  characters  and 
habits  of  each  tribe.  He  is  thus  led  to  conclude  that  the  function 
which  the  tricuspid  valve  exercises  exhibits,  in  the  extent  of  its  de- 
velopement,  a  regular  gradation,  when  followed  throughout  the  dif- 
ferent orders  of  Mammalia  and  Birds;  and  that  it  extends  even  to 
some  Reptiles. 

The  force  with  which  the  circulating  blood  is  impelled  by  the  ge- 
neral venous  trunks  into  the  heart,  and  which  is  dependent  on  the 
action  of  the  arterial  system,  the  degree  of  compression  arising  from 
muscular  action,  combined  with  the  resistance  of  the  valves  of  the 
veins,  and  is  also  influenced  by  occasional  accumulations  of  blood 
from  rapid  absorption,  from  impeded  respiration,  and  from  cold  applied 
to  the  surface  of  the  body,  is  shown  to  be  subject  to  great  and  sud- 
den variations.  Any  increase  taking  place  in  this  force  tends  to  pro- 
duce distension  of  the  right  ventricle  of  the  heart,  followed  by  dis-. 
turbance  in  the  valvular  action  of  the  tricuspid  membrane,  owing  to 
the  displacement  of  its  parts,  which  thus  allows  of  a  considerable  re- 
flux of  blood  into  the  auricle.  Among  the  Mammalia,  the  lowest  degree 
of  this  action,  corresponding  to  that  of  a  safety-valve,  is  found  in  the 
rodent,  the  marsupial,  and  the  canine  tribes.  The  next  in  degree  is 
that  which  occurs  in  the  order  of  Edentata  and  the  feline  genus.  The 
Quadrumana  occupy  the  next  place  in  the  scale  of  gradation.  The 
human  conformation  exhibits  this  function  in  a  very  conspicuous  man- 
ner, especially  in  the  adult  period  5  for  at  birth,  when  the  right  ventricle 
is  unyielding,  it  scarcely  exists  ^  and  in  various  states  of  disease  the  tri- 
cuspid valve  acts  with  too  much  or  with  too  little  efficacy.  The  Pachy- 
dermata  and  Ruminantia  come  next  in  succession.  The  Seal  exhibits 
this  peculiarity  in  a  still  higher  degree  3  but  in  no  order  of  Mammalia 
does  it  exist  to  so  great  an  extent  as  in  the  Cetacea,  which  appear, 
indeed^  to  possess  a  peculiar  additional  provision  for  effectually  se- 
curing the  permanent  performance  of  this  office,  which  the  author 
compares  to  that  of  a  safety-valve.  A  similar  function,  subject  to  si- 
milar gradations,  is  likewise  traced  in  different  orders  of  Birds.  It  is 
but  slight  in  the  Gallinacese  3  and  rather  greater  in  the  predaceous 
tribes.  In  some  of  the  Waders  it  exists  to  a  considerable  extent  3  but 
is  greatest  of  all  in  the  orders  of  Passerinae  and  $can«ores.  Crocodiles 
and  the  Ornithorhynchus  present  some  traces  of  this  peculiar  provi- 
sion relatively  to  the  circulation. 

<<  Some  Account  of  the  appearances  of  the  Solar  Spots,  as  seen 
from  Hereford,  on  the  15th  and  16th  of  May,  1836,  during  and  after 
the  Solar  Eclipse.**  By  Henry  Lawson,  Esq.,  in  a  Letter  to  Sir 
Henry  Ellis,  K.G.H.,  F.R.S.,  by  whom  it  was  communicated  to  the 
Society. 

The  spots  on  the  sun's  disc,  at  the  period  referred  to,  were  very 
numerous ;  and  one  of  great  size,  being  many  thousand  miles  in  dia- 
meter, in  particular  attracted  attention,  from  its  penumbra  presenting 
an  appearance  similar  to  a  sky  filled  with  small  flocculent  white  clouds, 
perfectly  distinct  from  one  another ;  while  on  two  sides  were  seen 
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of  an  expedition  which  he  made  with  a  view  to  investigate  the  cir- 
cumstances of  this  remarkable  meteorological  phenomenon^  and 
proposes  a  theory  for  its  explanation. 

^<  A  Meteorological  Journal  kept  at  Allenheads,  1400  feet  above 
the  level  of  the  Sea,  from  the  1  st  of  May  to  the  1  st  of  November, 
1836."  By  the  Rev.  William  Walton.  Communicated  by  P.  M.Ro- 
get,  M.D.,  Sec.  R.S. 

January  26,  1837. 

FRANCIS  BAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 

A  paper  was  read,  **  On  the  Structure  of  the  Brain  in  Marsupial 
Animals.*'  By  Richard  Owen,  Esq.,  F.R.S.,  Hunterian  Professor  of 
Anatomy  to  the  Royal  College  of  Surgeons. 

The  author  describes  a  remarkable  modification  in  the  commis- 
sural apparatus,  apparently  provided  with  a  view  to  establish  com- 
munications between  the  cerebral  hemispheres^  which  he  has  ob' 
served  in  the  brains  of  marsupial  animals,  and  which  has  hitherto 
been  regarded  as  constituting  the  essential  difference  between  the, 
brains  of  oviparous  and  mammiferous  vertebrata,  but  which  he  con- 
siders as  indicating  a  certain  relation  between  the  greater  perfection 
of  that  organ^  resulting  from  the  superior  magnitude  of  the  great 
commissure,  or  corpus  callosum,  and  the  placental  mode  of  deve. 
lopement  in  the  true  mammalia.  In  a  former  paper  he  adduced  evi- 
dence tending  to  show  that  both  a  small  developement  of  the  cere- 
bral organ,  and  an  inferiority  of  intelligence  are  the  circumstances 
in  the  habits  and  structure  of  this  singular  tribe  of  animals  most  con- 
stantly associated  with  the  peculiarities  of  their  generative  economy: 
and  the  repeated  dissections  he  has  since  made,  an  account  of  which 
is  given  in  the  present  paper,  have  afforded  him  the  most  satisfactory 
confirmation  of  this  coincidence,  between  a  brief  intra-uterine  ex- 
istence, together  with  the  absence  of  a  placental  connexion  between 
the  mother  and  the  foetus,  and  an  inferior  degree  of  cerebral  de- 
velopement. I'hus,  on  comparing  the  structure  of  the  brain  in  the 
Beaver  and  in  the  Wombat,  he  Hnds  that  the  corpus  callosum,  or 
great  commissure  which  unites  the  supraventri-  cular  masses  of  the 
hemispheres  in  the  former,  as  well  as  in  all  other  placentally  deve- 
loped mammalia,  and  which  exists  in  addition  to  the  fornix,  or 
hippocampal  Commissure,  is  wholly  absent  in  the  latter  animal: 
and  that  a  similar  deficiency  exists  in  the  brain  of  the  Great  and 
Bush  Kangaroos,  of  the  Vulpine  Phalanger,  of  the  Ursine  and 
Mange's  Dasyurus,  and  of  the  Virginian  Opossum ;  whence  he 
infers  that  it  is  probably  the  characteristic  feature  pf  the  structure 
of  the  marsupial  division  of  mammalia.  In  this  modification  of  the 
commissural  apparatus,  the  Marsupiata  present  a  structure  of  brain 
which  is  intermediate  between  that  of  the  Placental  Mammalia  and 
Birds  ;  and  hence  the  Marsupiata,  together  with  the  Monotremata, 
may  be  regarded  as  constituting  a  distinct  and  peculiar  group  in  the 
former  of  these  classes,  although  they  include  forms,  which  typify 
the  different  orders  of  the  ordinary  Mammalia. 
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February  2,  1837. 
FRANCIS  BAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 

"  Observations  on  the  Electro-chemical  Influence  of  long-con- 
tinued Electric  Currents  of  Low  Tension."  By  G.  Golding  Bird, 
Esq.,  F.L.S.,  F.G.S.,  Lecturer  on  Experimental  Philosophy  at  Guy*s 
Hospital.     Communicated  by  Thomas  Bell,  Esq.,  F.R  S. 

The  author,  after  observing  that  the  brilliant  discoveries  in  electro- 
chemistry obtained  by  Sir  Humphry  Davy  were  eflfected  by  the  employ- 
ment of  voltaic  curren  ts  of  high  in  tensity,  elicited  by  means  of  large  bat- 
teries, adverts  to  the  labours  of  M.  Becquerel,  to  whom  we  are  indebted 
for  the  knowledge  of  the  chemical  agency  of  feeble  currents  in  re- 
ducing several  refractory  oxides  to  the  metallic  state  :  and  also  to 
those  of  Dr.  E.  Davy,  Bucholtz,  and  Professor  Faraday  in  effecting 
decompositions  of  other  substances  by  similar  means.  In  prosecuting 
this  branch  of  inquiry,  the  author  employed  an  apparatus  analogous 
to  that  of  Professor  Daniell,  for  obtaining  an  equal  and  continuous 
current  of  low  intensity  from  a  single  pair  of  plates  :  the  metallic  so- 
lution, in  which  a  copper-plate  was  immersed,  being  contained  in  a 
glass  tube,  closed  at  the  bottom  by  a  diaphragm  of  plaster  of  Paris, 
and  itself  plunged  in  a  weak  solution  of  brine  contained  in  a  larger 
vessel,  in  which  a  plate  of  zinc  was  immersed  ;  and  a  communication 
being  established  between  the  two  metallic  plates  by  connecting  wires. 
By  the  feeble,  but  continuous  current  thus  elicited,  sulphate  of  copper 
is  found  to  be  slowly  decomposed,  affording  beautiful  crystals  of  me- 
tallic copper.  Iron,  tin,  zinc,  bismuth,  antimony,  lead,  and  silver 
may^  in  like  manner,  be  reduced,  by  a  similar  and  slightly  modified 
process ;  in  general  appearing  with  metallic  lustre,  and  in  a  crystal- 
line form,  and  presenting  a  remarkable  contrast  in  their  appearance 
to  the  irregular,  soft,  and  spongy  masses  obtained  from  the  same  so- 
lutions by  means  of  large  batteries.  The  crystals  of  copper  rival  in 
hardness  and  malleability  the  finest  specimens  of  native  copper,  which 
they  much  resemble  in  appearance.  The  crystallization  of  bismuth, 
lead,  and  silver,  by  this  process,  is  very  beautiful ;  that  of  bismuth 
being  lamellar,  of  a  lustre  approaching  to  that  of  iron,  but  with  the 
reddish  tint  peculiar  to  the  former  metal.  Silver  may  thus  be  pro- 
cured of  the  whiteness  of  snow,  and  usually  in  the  form  of  needles. 
Some  metals,  such  as  nickel,  which,  when  acted  on  by  currents  from 
large  batteries,  are  deposited  from  their  solutions  as  oxides  only,  are 
obtained,  by  means  of  the  apparatus  used  by  the  author,  in  a  brilliant 
metallic  form.  He  farther  found  that  he  could  in  this  way  reduce  even 
the  more  refractory  metallic  oxides,  such  as  silica,  which  resist  the 
action  of  powerful  batteries,  and  which  M.  Becquerel  could  only  ob- 
tain in  alloy  with  iron.  By  a  slight  modification  of  the  apparatus  he 
was  enabled  to  form  amalgams  both  of  potassium  and  of  sodium  with 
mercury,  by  the  decomposition  of  solutions  of  chlorides  of  those  bases ; 
and  in  like  manner  ammonium  was  easily  reduced,  when  in  contact 
with  mercury,  bv  the  influence  of  a  feeble  voltaic  current.   In  this  last 
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accord  generally  with  the  views  propounded  long  since  by  Bemouflff^ 
The  relations  which  the  author  points  out  between  the  height  of  bigh^ 
Water  and  the  atmospheric  pressure  as  indicated  by  the  barometer  are 
particularly  interesting  and  important.  The  influence  of  the  wind  is 
also  considered ;  and  such  corrections  indicated  as  are  requisite  in 
consequence  of  the  employment  by  several  observers  of  solar  instead  . 
of  mean  time. 

3.  "  Discussion  of  the  Magnetical  Observations  made  by  Captain 
Back^  R.N.y  during  his  late  Arctic  Expedition.*'  By  Samuel  Hunter 
Christie,  Esq.,  M.A.,  F.R.S.     Part  II. 

The  author  proceeds,  in  this  paper,  which  Is  a  sequel  to  his  former 
communication,  to  discuss  the  observations  made  by  Captain  Back  rC" 
lating  to  the  magnetic  intensity,  and  which  were  of  two  kinds  -,  the 
first,  obtained  by  noting  the  times  of  vibration  of  a  needle  in  the  plane 
of  the  magnetic  meridian  j  the  second,  by  noting  the  times  of  vibra- 
tion of  three  needles  suspended  horizontally  according  to  the  method 
of  Hansteen.     The  results  are  given  in  the  form  of  tables. 

Before  deducing  results  from  these  observations,  the  author  de- 
scribes a  series  of  experiments  instituted  with  each  needle,  for  the 
purpose  of  determining  the  corrections  necessary  to  be  applied  in 
order  to  reduce  the  intensities,  which  would  result  from  observations 
made  at  different  temperatures,  to  intensities  at  a  standard  tempera- 
ture; andhegives  formulae  for  these  corrections.  He  then  determines 
the  relative  terrestrial  magnetic  intensities,  at  the  several  stations 
where  observations  were  made,  from  the  times  of  vibration  of  the  dip- 
ping needle  in  the  plane  of  the  meridian,  applying  the  corrections 
which  he  had  obtained  for  difference  of  temperature ;  and  gives  the 
results  in  tables.  A  comparison  is  instituted  between  these  results 
and  a  formula  derived  from  the  hypothesis  of  two  magnetic  poles  not 
far  removed  from  the  centre  of  the  earth.  The  author  considers  that 
this  comparison  is  quite  conclusive  against  the  correctness  of  the  for- 
mulaey  and  consequently  of  the  hypothesis  itself,  if  applied  to  the  re- 
sults deduced  from  the  observations  in  London,  in  conjunction  with 
those  in  America;  but  that,  in  the  tract  of  country  comprised  by  Capt. 
Back's  observations  from  New  York  to  the  Arctic  Sea,  the  phenomena 
of  terrestrial  magnetic  intensity  are  very  correctly  represented  by  the 
formula  in  question. 

The  author  then  proceeds  to  determine  the  intensity  from  the  ob- 
servations with  horizontal  needles,  applying  here,  likewise,  to  the  re- 
sults, corrections  for  the  difference  in  the  temperatures  at  which  the 
observations  were  made.  In  these  results  there  are  great  discrepan- 
cies, which  the  author  attributes  to  the  inapplicability  of  Hansteen's 
method  of  determining  the  intensity  by  the  times  of  vibration  of  ho- 
rizontal needles  to  cases  where  the  dip  of  the  needle  is  very  great, 
rather  than  to  errors  in  the  observations  themselves,  or  to  a  variation  in 
the  magnetism  of  the  needles  employed.  He  concludes  by  a  just  tri- 
bute to  the  zeal  which  Captain  Back  has  manifested  in  the  cause  of 
science,  by  availing  himself  of  every  opportunity  of  making  these 
tedious  observations,  during  an  unknown  and  perilous  navigation. 
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4 . ''  On  the  Powers  on  which  the  Functions  of  Life  depend  in  the  more 
perfect  Animals,  and  on  the  Manner  in  which  these  Powers  are  asso- 
ciated in  their  more  complicated  results."  By  A.  P.  W.  Philip,  M.D.^ 
F.R.S. 

This  paper  is  divisible  into  three  portions.  In  the  first,  the  author 
considers  the  functions  and  seat  of  each  of  the  powers  of  the  living 
animal ;  in  the  second,  the  nature  of  each  power ;  and  in  the  third, 
the  manner  in  which  they  are  associated  in  the  more  complicated  re- 
sults which  constitute  life. 

Of  these  powers  the  simplest  is  the  muscular,  which  consists 
merely  in  a  contractile  power  residing  in  the  muscular  fibre  itself: 
and  various  experiments  are  referred  to  in  proof  thai  it  depends  ex- 
clusively on  the  state  of  this  fibre,  and  in  no  degree  on  that  of  the 
nervous  system,  which  some  physiologists  have  regarded  as  the  real 
seat  of  this  power :  for,  instead  of  being  recruited,  it  is  exhausted  by 
the  action  of  the  nervous  system  upon  it,  as  it  is  by  uther  stimulants. 

The  next  power  considered  is  thtit  of  the  nervous  system,  properly 
so  called,  in  contradistinction  to  the  sensorial  system.  The  result  of 
an  extensive  series  of  experiments  made  with  a  view  to  establish  the 
exact  line  of  distinction  between  these  two  systems,  is  that  the  func- 
tions of  the  nervous  power  are  as  remarkable  for  their  complexity  as 
that  of  the  muscular  power  is  for  its  simplicity.  With  regard  to  the 
nervous  power  it  is  shown  that  its  functions  (all  of  which  are  capable 
of  existing  after  the  sensorial  power  is  withdrawn,  and  all  of  which 
fail  when  the  nervous  power  is  withdrawn,)  are  the  following :  1 .  The 
excitement  of  the  muscles  of  voluntary  motion  in  all  their  actions  3 
2.  The  occasional  excitement  of  the  muscles  of  involuntary  motion  5 
3-  The  maintenance  of  the  process  by  which  animal  temperature  is 
maintained  J  4.  The  maintenance  of  the  various  processes  of  secre- 
tion ;  5.  The  maintenance  of  the  processes  of  assimilation.  It  farther 
appears,  from  several  experiments,  that  the  seat  of  the  nervous  power 
is  exclusively  in  the  brain  and  spinal  cord  -,  not,  however,  in  any  par- 
ticular part,  but  in  the  whole  extent  of  these  organs,  from  the  upper- 
most surface  of  the  former  to  the  lowest  portion  of  the  latter }  with 
the  exception  only  that  the  lower  portions  of  the  spinal  cord  partake 
less  of  this  power  than  the  rest.  It  appears  also  that  the  nerves  are 
only  the  medium  of  conveying  the  influence  of  the  above-mentioned 
organs;  and  their  ganglions  and  plexuses  are  only  the  means  of  com- 
bining the  power  of  all  the  parts  of  these  organs  ;  such  combination 
being  shown  to  be  necessary  to  the  due  excitement  of  the  muscles  of 
involuntary  motion,  and  for  the  maintenance  of  the  functions  of  secre- 
tion and  assimilation. 

The  remaining  powers  of  the  living  animal  are  the  sensorial  powers, 
and  the  powers  of  the  living  blood.  The  first  of  these  classes  of  powers 
has  its  seat,  not  in  the  whole  brain  and  spinal  cord,  as  is  the  case  with 
the  nervous  power,  properly  so  called,  but  in  certain  parts  of  them ; 
these  parts  being,  in  man,  almost  wholly  confined  to  the  brain ;  while 
in  some  animals  they  extend  also  to  a  considerable  portion  of  the 
spinal  cord.  The  functions  of  the  sensorial  powers  are  those  strictly 
termed  ihental,  of  which  sensation  and  volition  are  the  simplest,  and 
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Ihe  only  powers  of  this  class  which  are  concerned  in  the  maintenance 
of  life. 

The  functions  of  the  living  blood  are  evidently  those  of  supplying 
the  proper  materials^  in  their  requisite  condition,  (to  the  preservation 
of  which  the  vital  powers  are  essential^)  for  the  action  of  the  nervous 
power,  properly  so  called,  in  the  processes  of  secretion  and  assimila- 
tion. The  seat  of  the  powers  of  the  blood  is  in  itself;  as  appears 
horn  its  retaining  them  for  a  short  time  after  it  is  separated  firom  the 
body. 

Thette  four  vital  powers,  vix.  the  muscular,  the  nervoa^,  the  sen- 
sorial, and  that  of  living  blood,  have  no  direct  dependence  on  one 
another ;  for  each  can,  for  however  short  a  time,  exist  independently 
of  the  others :  but  each  has  an  indirect  dependence,  more  or  less  re- 
mote, on  all  the  other  three  for  the  maintenance  of  their  organs. 

The  author  then  proceeds  to  inquire  into  the  nature  of  these  se- 
veral powers.  The  sensorial  and  muscular  powers,  and  the  powers  of 
the  living  blood,  are  manifestly  peculiar  to  the  living  animal,  no  ana- 
logous powers  being  perceptible  in  inanimate  nature.  But  this  ex- 
dosiveness  does  not  belong  to  the  nervous  power,  for  experiment  shows 
us  that  when  the  oxygen  and  carbon  of  the  blood  are  combined  by  its 
influence,  a  substance  results  which  is  identical  with  that  produced  in 
the  laboratory  of  the  chemist.  An  analogy,  too  strong  to  be  wholly 
disregarded,  exists  therefore  between  its  effects  and  those  of  the  powen 
which  operate  in  inorganic  nature.  This  consideration,  as  well  as 
others  stated  by  the  author,  induced  him  to  make  many  experiments 
to  determine  how  far  the  other  functions  of  the  nervous  influence  bear 
a  similar  analogy  to  the  operations  of  inanimate  nature ;  and,  in  par- 
ticular, to  inquire  whether  voltaic  electricity,  applied  under  the  same 
circumstances  as  those  under  which  the  nervous  influence  operates, 
and  applied  after  the  removal  of  that  influence,  and  the  consequent 
cessation  of  its  functions,  would  produce  the  same  effects.  His  en- 
deavours were  crowned  with  complete  success ;  all  the  functions  of 
the  nervous  power  being  capable,  as  far  as  he  and  others  could  judge, 
of  being  perfectly  performed  by  voltaic  electricity.  He  states  that  Uie 
results  of  his  experiments  on  this  subject  were  confirmed  by  a  public 
repetition  of  them  both  in  London  and  in  Paris ;  as  were  likewise 
those  of  another  set  of  experiments  suggested  by  the  following  rea- 
soning. If  the  nervous  influence  could  be  made  to  pass  through  any 
ether  conductor  than  the  nervous  textures  to  which  it  belongs  in  the 
living  animal,  we  should  have  a  proof,  independent  of  all  other  evi- 
dence, that  this  influence  is  not  a  vital  power,  properly  so  called  f 
because  it  must  be  universally  admitted  that  such  a  power  can  exist 
only  in  the  texture  to  which  it  belongs.  In  this  attempt  he  was  for 
some  time  baflBed  ;  but  at  length,  overcoming  the  obstacles  which  had 
impeded  his  efforts,  he  succeeded :  and,  having  undergone  the  same 
public  ordeal  as  the  former,  the  results  are  no  longer  questioned. 
From  the  whole  of  these  experiments  the  author  thinks  himself  war- 
ranted in  concluding  that  the  nervous  influence  is  not  a  vital  power, 
properly  so  called ;  and  that  when  it  is  admitted  that  voltaic  electri- 
city is  capable  of  performing  all  its  functions,  the  proposition  that  thej 
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are  powers  of  a  diflferent  nature  would  be  a  contradiction  in  terms,  for 
it  is  only  by  its  properties  that  any  principle  of  action  can  be  distin- 
guished. 

He  refers^  in  confirmation  of  these  inferences^  to  the  recent  inves- 
tigations of  Mr.  Faraday,  from  which  it  appears  that  electricity  is 
the  agent  in  all  chemical  processes  3  to  the  facts  which  prove  that  alt 
the  functions  of  the  nervous  influence,  properly  so  called,  are  of  a 
chemical  nature ;  and  also  to  the  late  experiments  of  lyr.  Davy  on 
the  Torpedo,  tending  to  show  that  the  electric  power,  peculiar  to 
electric  animals,  is  a  function  of  the  brain,  and  thus  afFording  direct 
proof  that  the  brain  has  the  power  of  collecting  and  applying,  even 
accordin&r  to  the  dictates  of  the  will,  the  electric  power. 

It  farther  appears,  from  the  facts  referred  to  in  this  paper,  that; 
whenever  we  can  trace  any  analogy  between  the  functions  of  the  liv- 
ing animal  and  the  operations  of  inanimate  nature,  an  agent  belong- 
ing to  the  external  world  is  employed ;  that  these  functions  are  the 
results  either  of  such  agents  acting  on  vital  parts,  or  of  vital  parts 
acting  on  them  ;  and  that  the  sensorial  functions,  on  the  other  hand, 
in  which  no  such  analogy  can  be  traced,  are  the  eifects  of  vital  parts 
acting  on  each  other,  and  influencing  each  other  by  their  vital  pro- 
perties alone. 

In  the  concluding  part  of  the  paper  the  author  considers  the  vari- 
ous functions  of  the  living  animal  as  forming  two  systems,  in  a  great 
measure  distinct  from  one  another,  in  each  of  which  all  its  powers 
are  employed,  but  in  very  different  ways :  the  objejctof  the  one  of  these 
systems  being  the  maintenance  of  the  body  itself;  of  the  other,  the 
maintenance  of  its  intercourse  with  the  external  world.  The  manner 
in  which  the  different  powers  of  the  living  animal  are  employed  in  the 
construction  of  each  of  these  systems  is  pointed  out  3  and  the  bonds 
of  union  which  exist  between  them,  and  thus  form  the  living  body  into 
a  whole,  no  part  of  which  can  be  affected  without  tending  more  or  less 
to  affect  every  other,  are  considered.  These  bonds  of  union  consist 
chiefly  in  the  employment  of  the  same  powers  in  the  construction  of 
both  systems,  and  in  the  function  of  respiration,  which  so  extensively 
influences  all  other  functions  both  in  health  and  disease,  as  pointed 
out  by  the  author  in  his  papers  on  the  nature  of  sleep  and  death,  and 
which  differs  from  all  the  other  vital  functions  in  partaking  of  the  sen- 
sorial as  well  as  of  all  the  other  powers  of  the  liring  animal. 

5.  ''  On  the  Respiration  of  Insects."  By  George  Newport,  Esq. 
Communicated  by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

Although  a  multitude  of  facts  has  been  collected  relating  to  the 
physiology  of  respiration  in  insects,  attention  has  seldom  been  directed 
to  the  variations  exhibited  in  this  function  in  the  different  periods  of 
their  existence.  The  author  gives  an  account,  in  this  paper,  of  the 
anatomical  and  physiological  peculiarities  which  he  has  noticed  in  va- 
rious insects,  in  their  three  states  of  larva,  pupa,  and  imago.  He 
traces  all  the  several  changes  which  the  trachese  and  spiracles  undergo 
during  their  transformations ;  describing  particularly  the  successive 
development  of  the  air  vesicles  in  connexion  with  the  power  of  flight. 
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The  system  of  muscles,  both  of  inspiration  and  of  expiratiooy  is  mi-» 
nutely  detailed,  and  their  various  modes  of  action  examined.  He 
next  investigates  the  series  of  nerves  appropriated  to  the  exercise  of 
the  respiratory  function,  and  establishes  a  distinction  in  the  oflBces  of 
these  nervesy  corresponding  to  the  sources  from  which  they  derive 
their  origin,  and  presenting  remarkable  analogies  with  similar  distinc- 
tions in  the  nerves  of  vertebrate  animals.  The  manner  in  which  re- 
spiration is  performed,  and  the  phenomena'presented  with  regard  to 
this  function  under  various  circumstances,  such  as  submersion,  and 
confinement  in  unrespirable  or  deleterious  gases,  are  next  considered. 
An  account  is  then  given  of  a  series  of  experiments  made  with  a  view 
to  determine  the  quantity  of  oxygen  consumed,  and  of  carbonic  acid 
produced,  by  the  respiration  of  various  kinds  of  insects  in  different 
states,  from  which  the  conclusion  is  drawn  that  the  quantity  of  air 
deteriorated  is  governed  by  several  circumstances  not  necessarily  con- 
nected with  the  natural  habits  of  the  species.  When  the  insect  is  in 
its  pupa  state,  and  in  complete  hybernation,  its  respiration  is  at  its 
minimum  of  energy :  and,  on  the  contrary,  it  is  at  its  maximum  when 
the  insect  is  in  the  imago  state,  and  in  the  condition  of  greatest  ac- 
tivity. 

In  the  concluding  section  of  the  paper  the  author  institutes  an  in- 
quiry into  the  capabilities  which  insects  possess  of  supporting  life, 
during  longer  or  shorter  periods,  when  immersed  in  different  media : 
and  gives  a  tabular  view  of  the  results  of  numerous  experiments  which 
he  made  on  this  subject.  It  appears  from  these  observations  that  the 
order  in  which  these  media  possess  the  power  of  extinguishing  vitality 
is  the  following :  viz.  hydrogen,  water,  carbonic  acid,  nitrous  acid 
gas,  chlorine,  and  cyanogen.  Some  of  these  agents,  however,  affect 
respiration  much  more  rapidly  than  others,  which,  though  their  action 
is  slower,  are  eventually  more  fatal  to  the  insect. 

6.  "  Demonstration  de  Tegalite  k  deux  droits  de  la  somme  des 
angles  d*un  triangle  quelconque,  ind^pendamment  de  la  th^orie  des 
paralleles,  et  de  la  consideration  de  I'infini."  Par  M.  Paulet,  de  Ge- 
neve.    Communicated  by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

The  author  demonstrates  the  equality  of  the  sum  of  the  angles  of 
a  triangle  to  two  right  angles,  by  the  aid  of  a  preliminary  theorem, 
of  which  the  following  is  the  enunciation.  A  straight  line  forming  an 
acute  angle  with  another  straight  line,  will,  when  sufficiently  produced, 
meet  any  line,  perpendicular  to  the  latter,  and  situated  on  the  side 
of  the  acute  angle. 

7.  "  Experimental  Researches  into  the  Physiology  of  the  Human 
Voice."  By  John  Bishop,  Esq.  Communicated  by  P.  M.  Roget,  M.D., 
Sec.  R.S. 

The  following  are  the  conclusions  deduced  by  the  author  from  the 
inquiries  which  form  the  subject  of  the  present  paper. 

1.  The  vibrations  of  the  glottis  are  the  fundamental  cause  of  all 
the  tones  of  the  human  voice. 

2.  The  vibrating  length  of  the  glottis  depends  conjointly  on  the 
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tension  and  resistance  of  tlie  vocal  ligaments,  and  on  the  pressure  of 
the  column  of  air  in  the  trachea. 

3.  The  grave  tones  vary  directly,  and  the  acute  tones  inversely,  as 
the  vibrating  length  and  tension  of  the  vocal  ligaments. 

4.  The  vocal  tube  is  adjusted  to  vibrate  with  the  glottis  by  the 
combined  influence  of  its  variations  of  length  and  of  tension. 

5.  The  elevation  of  the  larynx  shortens  the  vocal  tube  3  and  its 
depression  produces  the  contrary  effect.  The  diameter  and  exten- 
sion of  the  tube  vary  reciprocally  with  the  length. 

6.  The  falsetto  tones  are  produced  by  a  nodal  division  of  the  column 
of  air^  together  with  the  vocal  tube,  into  vibrating  lengths. 

7.  The  pitch  of  the  vocal  organs^  when  in  a  state  of  rest,  is,  in 
general,  the  octave  of  their  fundamental  note. 

The  paper  is  illustrated  by  several  drawings. 

8.  "  Du  Son  et  de  rElectricit^."  Anonymous,  with  the  signature  of 
Hermes,     Being  a  Prize  Essay  for  the  Royal  Medal. 

This  paper  contains  the  account  of  a  great  number  of  facts  and 
observations,  collected  from  various  sources,  on  the  subject  of  the 
relations  subsisting  between  electricity,  the  production  of  sound,  the 
crystallization  of  bodies,  the  transmission  of  heat,  the  emission  of 
light,  and  various  atmospheric  changes ;  from  the  consideration  of 
which  the  general  conclusion  is  drawn  that  all  these  phenomena  are 
perhaps  the  results  of  the  undulations  of  some  ponderable  material. 

9.  ''  Physiological  Remarks  on  several  Muscles  of  the  Upper  Ex- 
tremity.'* By  F.  O.Ward,  Esq.,  Medical  Student  at  King's  College, 
London.     Communicated  by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

Tliere  is  a  remarkable  fold  in  the  tendon  of  the  pectoralis  major 
muscle,  described  by  all  anatomists,  but  the  purpose  of  which  has 
never  yet,  as  the  author  believes,  been  explained.  The  muscle  itself 
consists  of  two  portions,  one  smaller  and  upper,  arising  from  the  cla- 
vicle, and  passing  downwards  and  outwards  to  an  insertion  in  the 
humerus  at  a  greater  distance  from  the  shoulder-joint  than  the  place 
where  the  tendon  of  the  larger  and  lower  portion  of  the  muscle,  which 
arises  from  the  sternum  and  ribs,  and  has  a  general  direction  upwards 
and  outwards,  terminates.  Thus  the  respective  portions  of  tendon 
belonging  to  the  two  divisions  of  the  muscle  are  found  to  cross  each 
other  }  the  margin  of  that  proceeding  from  the  lower  division  passing 
behind,  and  appearing  above  that  which  proceeds  from  the  upper  fibres 
of  the  muscle.  The  forces  exerted  by  each  portion  of  the  muscle 
being  thus  applied  to  parts  of  the  bone  at  different  distances  from  the 
fulcrum,  act  with  different  mechanical  powers ;  which  the  author  finds 
in  every  case  to  correspond  exactly  with  the  variations  in  the  effects 
required  to  be  produced,  under  different  circumstances,  by  these  mus- 
cular actions.  Those  muscular  fibres,  the  tendon  of  which  is  inserted 
nearest  to  the  centre  of  motion,  and  which  consequently  aqt  by  a 
shorter  lever,  are  adapted  to  motions  requiring  a  less  force,  but  a 
greater  velocity  :  and  such  is  precisely  the  mechanical  condition  of 
the  lower  portion  of  the  pectoralis  major,  which  is  employed  more 
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eipecUty  m  bringing  down  the  arm,  when  previously  raited^  as  h 
striking  with  the  hammer,  pickaxe,  8cc^  where  velocity  is  chiefly  re» 
quired,  the  weight  of  the  inttrumeut  held  in  the  hand  sufficiently  sup* 
plying  the  diminutioa  of  force.  On  the  contrary,  the  lever  by  which 
iKe  upper  portiaa  of  the  same  muscle  is  enabled  to  act  being,  from 
the  nore  distant  insertion  of  its  tendon,  of  greater  length,  n  calcu- 
lated to  procure  force  at  the  expense  of  velocity,  and  is  therefore  pe- 
culiarly fitted  for  the  performance  of  those  i^ctions  by  which  the  arm 
is  elevated  and  weights  raised ;  these  being  precisely  the  actbns  ia 
which  such  muscles  are  employed.  Adverting,  also^  to  the  respective 
obliquities  in  the  direction  of  their  action,  the  author  traces  the  same 
express  correspondence  between  the  mechanism  employed  and  the 
purpose  contemplated.  He  pursues  the  same  line  of  argument  and 
obtains  the  same  results  in  extending  the  inquiry  to  the  structure  and 
uses  of  those  muscles,  such  as  the  coraco-brachialis,  and  the  anterior 
fibres  of  the  deltoid,  which  cooperate  with  the  upper  division  of  the 
pectoralis  major;  and  the  teres  major  and  latissimus  dorsi,  which 
combine  their  actions  with  that  of  the  lower  division  of  the  pectoral 
muscle. 

This  diversified  adaptation  of  parts,  he  observes,  forms  the  chief 
characteristic  of  the  mechanism  of  Nature.  Operating  with  unlimited 
means,  she  yet  works  with  scrupulous  economy;  in  all  her  structures 
no  power  is  redundant,  nor  a  single  advantage  lost :  so  that,  how- 
ever completely  an  arrangement  may  be  subservient  to  one  primary 
purpose,  we  find,  on  renewed  examination,  an  equally  accurate  ad- 
justment to  various  secondary  and  no  less  important  ends. 

The  author  then  proceeds  to  inquire  into  the  methods  employed 
for  determining  the  absolute  and  relative  strength  of  muscles ;  and 
proposes,  for  that  purpose,  the  application  of  the  constant  and  equable 
stream  of  galvanism  afforded  by  the  new  battery  invented  by  Mr. 
DanielL 

10.  "  An  Experimental  Inquiry  into  what  takes  place  during  the 
Vinous,  the  Acetous,  and  different  Putrefactive  Fermentations  of 
dissolved  Vegetable  Matter  j  and  an  Examination  of  some  of  the  Pro- 
ducts.** By  Robert  Rigg,  Esq.  Communicated  by  P.  M.Roget,  M.D., 
Sec.  R.S. 

The  author  describes  with  great  minuteness  a  long  train  of  experi- 
ments on  the  subjects  announced  in  the  title  of  the  paper.  His  first 
object  of  inquiry  is  into  the  nature  of  the  changes  which  take  place 
during  the  vinous  fermentation  ;  and  the  conclusion  to  which  he 
arrives  is,  that  in  the  formation  of  the  products  resulting  from  this 
process  sugar  is  not  the  only  vegetable  principle  which  is  decom- 
posed, but  that  the  changes  consist  in  the  combination  of  two  e(|ui- 
valents  of  carbon,  derived  from  the  sugar  of  the  malt,  or  other  vege- 
table mutter,  (=  12*24)  with  two  equivalents  of  hydrogen  from  water 
(=  2*)  forming  1 4-24*  parts  of  olefiant  gas :  and  in  the  combination 
of  one  equivalent  of  the  carbon  from  the  sugar,  &c.  (=  612)  with  two 
equivalents  of  oxygen  from  water,  (  =  16*)  forming  22*1 2  parts  of  car- 
bonic acid.   He  thinks  that,  on  this  change  taking  place,  the  olefiant 
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gas  is  held  in  tolutton  by  the  water  by  an  affinity  whicli  can  be  over* 
oome^  and  that  the  foreign  matter  which^  with  the  carbon^  formed  the 
sugar^  or  other  vegetable  substance^  is  then  at  liberty  to  form  new 
combinations.  He  finds  that  the  products  resulting  from  the  decom- 
position exceed  the  weight  of  the  sugar,  or  other  vegetable  matter^ 
by  about  10  per  cent,  of  the  former,  and  from  11  to  12  per  cent,  f^ 
the  latter,  as  calculated  according  to  the  prevailing  theory  that  sugar, 
or  vegetable  matter,  is  the  only  substance  decomposed  during  the 
process  of  vinous  fermentation. 

From  his  analysis  of  sugar  he  obtains  certain  proportions  of  water 
and  of  carbonic  acid  which  are  different  from  those  given  bv  preceding 
chemists,  the  carbonic  acid  being  45  to  45*5  per  cent.  His  analysis 
of  alcohol  gives  him  597  to  60  per  cent,  of  olefiant  gas,  tlie  remain- 
der being  water. 

His  experiments  on  the  acetous  and  putrefactive  fermentations  are 
numerous  and  elaborate,  and  the  results,  which  are  nearly  the  same 
as  those  of  former  analyses,  are  given  in  a  tabular  form.  He  finds 
that  in  the  acetous  fermentation  57  parts  by  weight  of  olefiant  gas, 
5  of  sugar,  or  other  vegetable  matter^  and  64  of  oxygen  from  the  at- 
mosphere, combine  to  form  100  parts  of  acetic  acid,  and  about  24  of 
water ;  leaving  an  insoluble  substance  at  liberty  to  form  other  com- 
binations :  and  thus  includes  in  hLs  account  of  this  process  the  decora** 
position  of  vegetable  matter,  which  is  overlooked  in  the  generally  re- 
ceived theory. 

During  the  putrefactive  fermentation  of  vinous  fermented  liquors, 
when  exposed  to  the  atmosphere,  the  author  considers  that  one  equi- 
valent 01  carbon  from  the  olefiant  gas  (=  6*12)  unites  with  two  of 
oxygen  from  the  atmosphere  (=  16')  to  form  22*12  parts  of  carbonic 
acid :  while  one  equivalent  of  hydrogen  from  the  olefiant  gas  (=1*) 
combines  with  one  of  atmospheric  oxygen  (=  8*)  to  form  9  parts  of 
water ;  a  portion  of  sugar,  or  other  vegetable  matter,  being  also  de- 
composed ;  and  an  insoluble  substance  remaining,  which,  on  exposure 
to  the  air,  undergoes  further  decomposition,  and  forms  products  highly 
deleterious.  The  author  is  not  aware  that  this  latter  decomposition 
has  been  hitherto  noticed. 

During  the  putrefactive  fermentation  of  acetic  acid  exposed  to  the 
atmosphere,  he  regards  one  equivalent  of  carbon  from  acetic  acid 
(=6*12)  as  combining  with  two  of  atmospheric  oxygen  (=  16*)  to 
form  22*12  parts  of  carbonic  acid:  the  oxygen  and  hydrogen,  with 
which  the  carbon  had  formed  the  acetic  acid,  remain  in  the  state  of 
water,  as  they  are  found  by  analysis  in  this  substance  :  a  portion  of 
vegetable  matter  is  also  decomposed  ;  and  an  insoluble  substance  left 
behind.  Other  substances  are  also  formed  during  some  of  the  changes 
resulting  from  exposure  to  the  air. 

During  the  direct  putrefactive  fermentation  of  solutions  of  sugar, 
or  other  Vegetable  matters,  he  finds,  that  one  equivalent  of  its  car- 
bon (=  6*12)  unites  with  two  of  atmospheric  oxygen  (==  16)  to 
form  22*  1 2  parts  of  carbonic  acid  ;  leaving  the  water  and  an  insoluble 
substance  to  undergo  changes  as  before  mentioned.  The  olefiant  gaa^^ 
formed  during  the  vinous  fermentation,  whether  the  liquor  be  in  the 
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state  of  vinous  fluid,  weak  spirit,  strong  spirit,  or  even  of  alcohol,  of 
ether,  is  subject  to  precisely  the  same  decomposition,  under  favour- 
able circumstances  for  such  changes,  without  any  action  upon,  or  re- 
lation to  the  water  which  may  happen  to  be  combined  with  it  in  each 
kiud  of  liquor.  This  olefiant  gas  cannot,  either  by  distillation  or  other 
means,  be  separated  along  with  any  of  the  water  with  which  it  is  at 
first  combined,  and  again  united  with  the  same  materials,  without 
forming  a  compound  different  from  the  original  one :  and  in  propor- 
tion as  water  is^  by  any  means,  removed,  we  obtain  it  in  a  somewhat 
different  state  3  and  this  happens  without  reference  to  a  separate  and 
distinct  substance  which  we  may  call  alcohol,  or  ether.  Thus  neither 
of  these  two  ill-defined  substances  ought  to  be  regarded  as  a  separate 
and  distinct  principle ;  but  the  whole  series  of  bodies,  from  the  weak- 
est fermented  liquor,  separated  from  its  vegetable  matter,  to  the  most 
highly  rectified  ether,  consist  only  of  different  combinations  of  olefiant 
gas,  the  first  product  of  vinous  fermentation,  and  water. 

11.  ''On  the  Chemical  Changes  occurring  in  Seeds  during  Ger- 
mination.'*    By  the  same. 

The  author  infers,  from  his  researches  on  the  subject  of  his  second 
paper,  that  during  the  process  of  germination  there  is  a  production 
of  alcohol,  and  that  oxygen  unites  with  olefiant  gas,  under  the  influ- 
ence of  the  radicle  and  plumula.  He  accounts  for  the  increase  of 
temperature  during  germination  by  an  alleged  difference  in  the  spe- 
ciflc  heats  of  the  principles  before  and  after  that  process  has  com- 
menced ;  but  the  methods  he  employed  for  establishing  the  reality  of 
this  difference  are  not  detailed. 

The  following  are  the  principal  conclusions  to  which  the  author 
arrives : 

1.  Seeds  may,  by  careful  desiccation,  be  deprived  of  much  water 
without  injuring  their  vegetating  organs. 

2.  Their  capacity  for  absorbing  water  varies  with  the  temperature 
at  which  they  are  kept. 

3.  The  increase  taking  place  in  their  volume  by  the  absorption  of 
water  is  inOuenced  by  temperature. 

4.  On  steeping  seeds  in  water  at  one  temperature  the  vinous  fer- 
mentation takes  place,  but  at  another  this  process  does  not  occur. 

5.  A  decomposition  takes  place  in  seeds  previously  to  their  germi- 
nation, and  the  products  are  carbonic  acid  and  olefiant  gas. 

6.  The  abstraction  of  carbon  from  seeds  by  the  oxygen  of  the  at- 
mosphere is  not,  as  is  generally  supposed,  the  specific  action  which 
gives  rise  to  germination  ;  but  it  rather  conduces  to  putrefaction. 

7.  The  germination  of  seeds  appears  to  be  an  action  taking  place 
between  the  olefiant  gas,  which  has  been  previously  formed  by  a  vinous 
fermentation,  and  the  oxygen  of  the  atmosphere;  and  is  effected  by 
the  peculiar  operation  of  the  plumula  and  the  rootlets. 

8.  This  decomposition  and  combination  of  the  different  elements 
go  on,  in  well-regulated  processes,  as  long  as  there  is  any  farinaceous 
matter  to  be  decomposed :  the  food  of  the  plant  being  at  this  time 
always  the  oxygen  of  the  atmosphere,  and  the  newly-formed  olefiant 
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gas,  differing  in  equivalent  combinations,  according  to  the  peculiar 
constitution  of  the  plant;  and  thus  the  foundation  is  laid  for  all  that 
prodigious  diversity  which  characterizes  the  numberless  species  of  the 
vegetable  creation. 

12.  <<  A  Comparisoo  of  the  late  Imperial  Standard  Troy  Pound 
Weight  with  a  Platina  copy  of  the  same,  and  with  other  Standards 
of  authority."  Communicated  by  Professor  Schumacher,  in  a 
Letter  to  Francis  Baily,  Esq.,  V.P.  and  Treas.  of  the  Society. 

Professor  Schumacher  being  desirous  of  procuring  an  accurate 
copy  of  the  English  Imperial  Standard  Troy  pound  weight,  for  the 
purpose  of  comparison  with  the  Danish  weights,  applied  to  Capt. 
ICater,  requesting  him  to  cause  such  copy  to  be  made ;  which  was 
accordingly  done.  It  was  made  of  brass  by  Bate  3  but  the  result 
of  the  weighings  hot  being  satisfactory  to  Professor  Schumacher, 
he  desired  to  have  a  second  copy  forwarded  to  him.  As  these  two 
copies  did  not  agree  in  their  results,  the  first  was  returned  to  Capt. 
Kater  with  a  request  that  he  would  repeat  the  weighings.  The  re- 
sult confirmed  Professor  Scliumacher*s  suspicions  :  and  as  it  was 
not  thought  proper  that,  in  an  affair  of  so  much  importance  as  the 
comparison  of  the  standard  weights  of  two  nations,  any  source  of 
discordance  should  exist,  or  even  be  suspected,  (the  preceding  ex- 
periments having  been  made  with  a  copy  of  the  Imperial  standard 
weight)  the  Danish  Government  sent  over  Capt.  Nehus  (of  the 
Royal  Danish  Engineers)  to  this  country  for  the  express  purpose  of 
nicking  comparisons  with  the  original  standard,  in  the  possession 
of  the  Clerk  of  the  Houser* of  Commons. 

The  weighings  took  place  in  the  Apartments  of  this  Society,  and 
were  partly  made  with  Rarosden*s  balance,  belonging  to  the  Society. 
Besides  the  first  brass  weight  above  mentioned^  there  was  another 
brass  weight  made  by  Robinson,  a  platina  weight  made  by  Cary, 
the  brass  pound  weight  belonging  to  the  Royal  Mint,  and  the 
platina  pound  weight  belonging  to  this  Society.  These  were  all 
subjected  to  a  most  rigid  and  accurate  series  of  weighings  by  Capt. 
Nehus,  in  which  every  precaution  was  taken  to  insure  the  most 
correct  results.  It  would  be  impossible  here  to  follow  Capt.  Nehus 
through  all  his  details :  but  it  may  be  sufficient  now  to  state  that 
upwards  of  600  comparisons  were  made  with  the  English  Imperial 
standard,  all  of  which  are  apparently  veiy  accordant ;  but,  on  ac- 
count of  a  singular  circumstance  connected  with  the  original  stand- 
ard, do  not  possess  that  degree  of  precision,  nor  afford  that  satis- 
faction which  ought  to  attach  to  an  afiair  of  so  much  importance. 
For,  it  appears  that  not  only  the  specific  gravity  of  the  original 
standard  had  never  been  ascertained,  but  that  we  are  even  ignorant 
of  the  kind  of  metal  of  which  it  was  composed :  some  persons  main- 
taming  that  it  was  of  brass,  others  of  copper,  and  others  of  bell- 
metal.  And,  as  the  original  was  totally  destroyed  in  the  late  fire 
which  consumed  the  two  Houses  of  Parliament,  we  cannot  now 
iMipply  this  omission.  It  is  well  known  that  the  specific  gravity  of 
brass  may  vary  from  7*5  to  8*5 ;  so  that  a  difference  of  at  least  ^  of 
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a-  grain  might  arise  from  this  circumstance  alone ;  setting  aside  a 
number  of  other  particulars  that  require  minute  attention,  and 
which  do  not  seem  to  have  been  attended  to  in  former  experiments 
of  this  kind.  In  fact,  as  Professor  Schumacher  remarks^  though 
we  have  thus  five  different  pounds  in  excellent  preservation,  and  com- 
pared with  the  lost  standard,  with  the  greatest  care  and  the  best 
instruments,  though  the  number  of  these  comparisons  exceeds  600, 
yet  there  still  remains  an  uncertainty  as  to  its  real  weight;  and  this 
solely  on  account  of  its  specific  gravity  and  expansion  not  being 
known.  And,  he  adds,  that  it  is  to  be  hoped  that  no  pound  will  in 
future  be  declared  a  legal  standard  unless  these  elements  (the  know- 
ledge of  which  is  indispensable  even  for  a  single  comparison  with  a 
good  balance)  are  previously  determined  with  the  greatest  possible 
precision. 

Besides  the  account  of  these  numerous  weighings,  which  are 
stated  in  detail,  Professor  Schumacher  has  given  various  formulae 
and  tables  which  will  be  found  of  great  use  and  application  in  any 
future  experiments  of  a  like  kind  that  may  be  unaertaken. 

13.  *<  On  the  Application  of  a  New  Principle  in  the  Construction 
of  Voltaic  Batteries,  by  means  of  which  an  equally  powerful  current 
may  be  sustained  for  any  period  required  ;  with  a  description  of  a 
sustaining  battery  recently  exhibited  at  the  Royal  Institution."  By 
Frederick  W.  Mullins,  Esq.,  M.P.>  F.S.S.  Communicated  by 
N.  A.  Vigors,  Esq.,  F.R.S. 

The  method  resorted  to  by  the  Author  far  obtaining  a  continu- 
ous voltaic  current  of  equal  intensity,  is  the  same  in  principle  as 
the  one  employed  by  Professor  Daniell,  and  describea  by  bim  in 
his  paper  recently  presented  to  the  Royal  Society,  and  published 
in  the  Philosophical  Transactions  ^  namely,  the  interposition  of  a 
thin  n[iembrane  between  the  two  metals  in  the  voltaic  circuit,  so  as 
to  allow  of  the  separation  of  the  different  fluids  applied  respectively 
to  each  metal :  the  fluid  in  contact  with  the  zinc  being  a  mixture 
of  diluted  sulphuric  and  nitric  acids ;  and  that  in  contact  with  the 
copper  being  a  solution  of  sulphate  of  copper.  The  author  re- 
serves for  a  future  paper  the  details  of  the  results  he  has  obtained, 
with  regard  to  the  relations  between  the  intensity  of  effect,  and  the 
extent  and  disposition  of  the  metallic  surfaces:  but  states  that  he 
has  obtained  powerful  electric  action  by  bringing  the  membrane 
into  contact  with  the  zinc ;  the  latter  having  no  acid  applied  to  it, 
and  the  only  fluid  employed  being  the  solution  of  sulphate  of  cop* 
per. 

14.  Anonymous  Essay,  entitled  <<Scoperta  della  Causa  Fisica  del 
Moto."  Presented  to  the  Royal  Society,  with  a  view  to  obtaining 
one  of  the  Royal  Medals  for  18S6» 

The  Author  commences  by  an  historical  review  of  the  opinions 
of  almost  every  philosopher,  both  ancient  and  modern,  who  has 
treated  of  the  subject  of  motion,  from  Pythagoras  to  Le  Sage:  and 
proceeds  to  state  his  own  ideas  relating  to  the  cause  of  motion. 
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rounded  on  the  hypothesis  that  the  ultimate  atoms  of  all  matter 
have  a  pyramidal  figure. 

15.  '<  An  Experimental  Inquiry  into  the  Modes  of  Warming  and 
Ventilating  Apartments."     By  Andrevir  Ure,  M.D.,  F.R.S. 

The  Author,  having  been  consulted  by  the  Directors  of  the 
Customs  Fund  of  Life  Assurance,  on  the  mode  of  ventilating  the 
Long  Room  in  the  Custom  House,  and  deeming  the  subject  one  of 
great  public  interest,  was  induced  to  lay  the  result  of  his  observa-* 
lions  and  experimental  inquiries  before  the  Royal  Society.  In  this 
room,  about  two  hundred  persons  are  busily  engaged  in  transacting 
the  business  of  the  Institution.  All  these  persons  are  found  to 
suffer  more  or  less  from  ailments  of  the  same  general  character,  the 
leading  symptoms  of  which  are  a  sense  of  fulness  and  tension  in  the 
head,  flushing  of  the  face,  throbbing  of  the  temples,  giddiness,  and 
occasional  confusion  of  ideas,  depriving  them  of  the  power  of  dis* 
charging  their  duties,  in  which  important  and  frequently  intricate 
calculations  are  required  to  be  gone  through.  These  symptoms  of 
determination  of  blood  to  the  head  are  generally  accompanied  by 
coldness  and  languid  circulation  in  the  feet  and  legs,  and  by  a  feeble, 
and  frequent,  as  well  as  quick  and  irritable  pulse.  On  examining 
the  air  of  the  room  by  appropriate  instruments,  the  author  notices 
raore  especially  three  circumstances  in  which  it  differs  from  the  ex- 
ternal air:  first,  its  temperature,  which  is  maintained  with  great 
uniformity  within  a  range  of  62^  to  64f°;  secondly,  its  extreme  dry- 
ness, which,  on  one  occasion,  measured  by  Daniell's  hygrometer,, 
was  70  per  cent. :  and  thirdly,  its  negatively  electrical  state,  as  in- 
dicated by  the  condensing  gold-leaf  electrometer.  In  all  these 
qualities  the  air  respired  bj  the  inmates  of  the  room  bears  a  close 
resemblance  to  the  pestilential  blasts  of  wind  which,  having  passed 
rapidly  over  the  scorching  deserts  of  Arabia  and  Africa,  constitutes 
the  Simoom  of  those  regions,  and  is  well  known  by  its  injurious  ef- 
fects on  animal  and  vegetable  life.  To  these  noxious  qualities  is 
superadded,  as  in  the  air  of  all  rooms  heated  through  the  medium 
of  cast-iron  pipes  or  stoves,  an  offensive  smell,  arismg  partly  from 
the  partial  combustion  of  animal  and  vegetable  matters  always 
floating  in  the  atmosphere  of  a  town,  and  perhaps  also  from  minute 
impregnations  of  carbon,  sulphur,  phosphorus,  or  even  arsenic,  de- 
rived from  the  metal  itself.  The  Author  expresses  his  surprise  that 
in  the  recent  report  of  the  Parliamentary  Committee  on  the  subject 
of  ventilation,  no  reference  is  made  to  the  methods  employed  for 
that  object  in  factories,  although  they  afford  the  best  models  for  imi- 
tation, being  the  results  of  innumerable  experments  made  on  a 
magnificent  scale,  with  all  the  lights  of  science,  and  all  the  resources 
of  the  ablest  engineers.  He  proceeds  to  describe  these  methods; 
and  is  then  led  to  investigate  the  comparative  efficiency,  with  a 
view  to  ventilation,  of  a  draught  of  air  resulting  from  a  fire  and 
chimney,  and  that  produced  by  the  rotation  of  a  fan -ventilator. 
He  shows  that  a  given  quantity  of  coal  employed  to  impart  motion 
to  the  latter,  by  means  of  a  steam-engine,  produces  a  ventilating 
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effect  38  times  greater  than  can  be  obtained  by  the  consumption  of 
the  same  fuel  in  the  ordinary  mode  of  chimney  ventilation.  Accord- 
ingly, he  strongly  advises  tne  adoption  of  the  former  in  preference 
to  the  latter :  and  inveighs  against  the  stove-doctors  of  tlie  present 
day,  who,  on  pretence  of  economy  and  convenience^  recommend 
the  slow  combustion  of  a  large  body  of  coke,  by  means  of  a  slow 
circulation  of  air ;  under  which  circumstances,  it  is  well  known  to 
chemists  that  much  carbonic  oxide,  a  gas  highly  pernicious  to  all 
who  respire  it,  is  generated ;  accompanied,  at  the  same  time^  by  a 
comparatively  small  evolution  of  heat.  In  order  to  obtain  the 
maximum  quantity  of  heat  from  a  given  mass  of  fue}>  its  combus- 
tion, he  observes,  should  be  very  vivid,  and  the  evolved  caloric 
should  be  diffused  over  the  largest  possible  surface  of  conducting 
materials ;  a  principle  which  has  been  judiciously  applied  in  several 
French  factories.  It  has  been  proved  that  work-people  employed 
in  calico-drying  rooms,  heated  according  to  the  plan  here  repro- 
bated, beconte  wan,  emaciated,  and  diseased  $  while  in  rooms  in 
which  the  air  is  more  highly  heated  by  means  of  steam-pipes,  they 
preserve  their  health  and  florid  complexion. 

16. ''  An  Experimental  Inquiry  into  the  Relative  Merits  of  Mag- 
netic Electrical  Machines  and  Voltaic  Batteries,  as  Implements  of 
Philosophical  Research."  By  William  Sturgeon,  Esq.,  Lecturer 
on  Natural  and  Experimental  Philosophy  at  the  Honourable  East 
India  Company's  Military  Academy  at  Addiscombe.  Communicated 
by  P.  M.  Roget,  M.D.,  Sec.  K.S. 

The  first  part  of  this  paper  is  occupied  by  a  description  of  two 
forms  of  constructing  the  magnetic  electrical  machine,  which  the 
author  has  adopted  -,  and  the  second,  with  the  particulars  of  some 
experiments  made  with  a  view  to  determine  the  respective  powers 
of  these  machines  as  compared  with  the  common  voltaic  battery. 
In  the  first  form  of  the  instrument,  a  reel,  round  the  periphery  of 
which  200  feet  of  copper  wire,  one  20th  of  an  inch  in  diameter  and 
covered  with  stout  sewing-silk,  are  coiled,  is  made  to  revolve  on  a 
spindle,  placed  in  the  axis  of  a  system  of  horse-shoe  magnets,  so  as 
to  remain  within  the  branches  of  the  latter  during  its  whole  revolu- 
tion. The  electric  currents  produced  in  the  copper  wire  by  mag- 
netic induction,  while  the  coil  is  moved  at  right  angles  to  the  plane 
of  the  magnets,  are  conducted  by  means  of  four  semicircular  me- 
tallic  flanges  attached  to  the  spindle,  into  cisterns  of  mercury,  the 
one  being  positive,  and  the  other  negative  -,  and  which  consequently 
act  as  the  two  poles  of  the  battery.  In  the  second  form  of  the  ap- 
paratus, a  piece  of  soft  iron,  of  which  the  ends  are  bent  into  the' 
shape  of  two  arms,  and  which  is  surrounded  with  a  coil  of  300  feet 
of  copper  wire,  is  made  to  revolve  in  front  of  the  poles  of  a  horse-' 
shoe  magnet ;  its  axis  of  motion  coinciding  with  that  of  the  magnet; 
and  the  electrical  currents  determined  in  the  wire  by  this  rotation,' 
being  collected  in  the  same  manner  as  in  the  former  instrument. 

The  author  next  details  several  series  of  experiments  which  he 
made  for  the  purpose  of  ascertaining  the  relation  observable  be«^ 
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twcen  different  velocities  of  rotation  in  these  instruments  and  the 
corresponding  effects :  first,  with  regard  to  the  deflection  of  a  mag- 
netic galvanometer  ;  secondly,  with  regard  to  chemical  decompo- 
sitions; thirdly,  with  regard  to  the  production  of  sparks;  and  lastly, 
with  regard  to  the  intensity  of  the  shock  communicated  to  the  hu* 
man  body.  He  compares  the  effects  produced  by  the  magnetrc 
electrical  battery,  first,  when  the  coil  consisted  of  one  continuous 
length  of  wire  ;  secondly,  when  the  coil  was  doubled  upon  itself  so 
as  to  constitute  two  sets  of  conductors  of  half  the  length  of  the 
former  ^  thirdly,  when,  upon  being  again  doubled,  it  composed  four 
conductors  of  one  quarter  of  the  length  of  the  first;  and  lastly,  when, 
on  being  doubled  a  third  time,  the  electric  current  was  made  to  pass 
through  eight  wires,  each  one  eighth  of  the  original  length  of  the 
single  wire.  It  was  found  that  by  thus  multiplying  the  channels  of 
conduction,  although  both  the  magnetic  and  the  luminous  efiects 
continue  to  be  produced  with  scarcely  any  sensible  difference  of 
intensity,  the  power  of  effecting  chemical  decompositions  becomes 
more  and  more  impaired,  and  the  physiological  influence  is  weak- 
ened in  a  still  more  remarkable  degree.  In  the  four-stranded  coil,  in- 
deed, no  shock  whatever  could  be  produced,  however  rapidly  the  in- 
strument was  made  to  revolve.  The  author  endeavours  to  account  for 
these  variations  of  eflect  by  the  diminution  of  velocity  in  the  elec- 
tric current,  its  quantity  remaining  unaltered,  consequent  on  its 
division  into  several  streams  by  the  multiplied  channels  ofiered  to 
its  progress.  He  also  tried  the  effects  of  conjoining  the  magnetic 
electrical  machine  with  ordinary  voltaic  combination^ ;  sometimes 
acting  in  cooperation,  and  at  other  times  in  opposition  to  one  an- 
other; and  notices  the  corresponding  results,  which  were  sufiiciently 
accordant  with  theory. 

17.  "  Welt  Mechanik/*     By  M.  Kropalschek. 

The  object  which  the  author  has  in  view,  in  this  paper,  is  to  over- 
turn the  theory  of  universal  gravitation,  as  regulating  the  planetary 
motions.  The  memoir  is  divided  into  two  parts ;  in  the  first,  he  dis- 
putes the  accuracy  of  Kepler's  law  respecting  the  description  of 
equal  areas  in  equal  times,  and  endeavours  to  confute  the  funda- 
mental doctrines  of  astronomy  relating  to  the  elliptical  orbit  of  the 
tfarth,  the  difference  between  solar  and  mean  time,  and  the  whole 
theory  of  the  motions  of  the  moon  and  the  planets.  In  the  second 
part,  th^  author  enters  into  a  detailed  exposition  of  his  own  views 
of  the  mechanism  of  the  heavens  ;  and  devotes  215  closely  written 
pages  to  the  development  of  a  perfectly  new  hypothesis,  which  he 
advances,  founded  on  a  supposed  variation  of  the  progressive  mon 
tion  of  the  planets,  in  an  orbit  perfectly  circular,  and  by  which  he 
thinks  he  can  explain  all  the  phenomena  they  present  to  observa- 
tion. 

18.  <<PIan  et  Esai  d*un  nouveau  Catalogue  Sid6ra1,  avec  une  repre- 
sentation graphique,  et  une  loi  de  simple  et  reguliere  distribution 
des  etoiles  autour  du  Pole,  qui  pourra  fournir  plusieurs  avantages  a 
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]*Astronomic  pratique."  By  Professor  Joseph  Bianchi,  Superinten- 
dent of  the  Observatory  at  Modena. 

The  Author  proposes  the  construction  of  a  new  sidereal  catalogue, 
accompanied  with  a  graphic  representation  of  all  the  stars  visible 
within  the  field  of  view  at  each  observation,  by  means  of  the  meri- 
dian transit  of  the  most  conspicuous  stars  across  the  field  of  a  tele- 
scope of  four  inches  aperture,  attached  to  a  three-feet  circle.  He 
directs  this  telescope  to  any  elevation  of  the  heavens  that  happens 
to  be  clear;  and  bringing  any  conspicuous  star  to  the  horizontal 
wire,  he  watches  its  transit  over  the  two  first  vertical  threads ;  then, 
suddenly  intercepting  the  light,  makes  a  diagram  of  all  the  stars  in 
the  field  down  to  the  12th  magnitude;  and  this  he  performs  with  suf- 
ficient expedition  to  enable  him,  on  restoring  the  light,  to  observe 
the  transit  of  his  principal  star  over  the  fourth  and  fifth  threads. 
The  author  has  appended  to  the  description  of  his  ipethod  explana- 
tory drawings,  displaying  600  fields,  of  which  the  principal  star  in 
each,  has  its  right  ascension  and  declination  determined.  He  subjoins 
some  remarks  on  the  rate  of  clocks,  as  influencing  the  ol)servations 
on  the  upper,  lower,  and  opposite  passages ;  and  proposes  a  plan 
for  a  system  of  symbols  expressive  of  the  relative  magnitude  of  the 
stars  recorded  in  his  catalogue. 

The  author  farther  states  as  one  of  the  most  important  results  of 
his  researches  the  probable  existence  of  a  general  and  curious  law 
of  position  in  the  stars,  namely,  that  they  are  distributed  in  pairs  ; 
each  star  having  a  corresponding  one  in  the  opposite  meridian,  very 
nearly  of  she  same  declination  and  magnitude;  a  coincidence  which 
he  considers  as  extremely  favourable  to  the  execution  of  his  project 
for  the  accurate  determination  of  the  position  in  the  heavens  of  every 
star. 

19.  **  On  theCompositionandDecompositionof  Mineral  Waters." 
By  the  Rev.  George  Cooke,  LL.B.  Communicated  by  J.  G.  Chil- 
dren, Esq.,  Sec.  R.S. 

20.  "  Inquiries  concerning  the  Elementary  Laws  of  Electricity," 
Part  II.     By  William  Snow  Harris,  Esq.,  F.R.S. 

21.  **  A  New  Theory  of  the  Constitution  and  Mode  of  Propagation 
of  Waves  on  the  Surface  of  Fluids."  By  H.  J.  Dyar,  Esq.  Com- 
municated by  Edward  Turner,  M.D.,  F.R.S. 

The  Society  adjourned  over  the  long  vacation,  to  meet  again  on 
the  17th  November  next. 
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June  23,  1836. 

At  a  Special  General  Meeting  of  the  Royal  Society,  convened  by 
order  of  H.  R.  Highness  the  President  and  Council,  to  take  into 
consideration  the  principle  of  the  Resolution  passed  on  the  5th  of 
May,  which  goes  to  withhold  the  thanks  of  the  Society  from  the 
author  of  a  work  presented  by  him  to  the  Society ; 

FRANCIS  BAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair; 

The  Secretary,  by  direction  of  the  Chairman,  read  a  requisition, 
signed  by  Dr.  Granville  and  five  other  Fellows,  to  convene  a  Spe- 
cial  General  Meeting  of  the  Royal  Society  for  the  purpose  of  con- 
sidering and  determining  the  necessity  of  expunging  from  the  Jour- 
nal-Book of  the  Society  the  minutes  of  certain  Resolutions  passed 
at  three  several  ordinary  meetings  on  account  of  an  alleged  informal 
lity,  and  also  the  principle  of  the  Resolution  of  the  5th  of  May, 
which  goes  to  witnhold  the  thanks  of  the  Society  to  the  author  of 
a  work  presented  by  him  to  the  Society,  which  requisition  was  de- 
livered to  the  Secretary  at  the  ordinary  meeting  on  the  2nd  in- 
stant. 

The  Chairman  then  informed  the  Society,  that,  upon  the  above 
requisition  being  laid  before  the  Council,  they  passed  the  following 
resolutions,  viz. 

**  That  it  is  the  unanimous  opinion  of  His  Royal  Highness  the 
<<  President,  and  the  Council,  that  no  Special  Meeting  has  the 
**  power  of  expunging  minutes  of  past  proceedings  of  the  Society." 

*<  That  a  General  Special  Meeting  of  the  Society  be  called  on 
«  the  23rd  instant,  at  two  o*clock,  for  the  purpose  of  taking  into 
«  consideration  that  part  of  the  above  requisition  which  proposes 
<<  to  afford  to  the  Society  an  opportunity  of  taking  into  considera- 
**  tion  the  principle  of  the  Resolution  passed  on  the  5th  ult.,  which 
<<  goes  to  withhold  the  thanks  of  the  Society  from  the  author  of  a 
«  work  presented  by  him  to  the  Society.'* 

The  Chairman  then  made  a  statement  of  what  had  taken  place  at 
the  meetings  of  the  Society  with  regard  to  the  Resolutions  referred 
to  in  the  above  requisition. 

On  being  asked  by  a  Fellow  present,  by  what  authority  the  pre- 
sent meeting  had  been  convened,  he  referred  him  to  Statute  I. 
Chap*  Xn.  of  the  Statutes,  which  is  as  follows : 

«  The  President  or  Council  may  at  any  time  call  a  Special  Gene- 
«  ral  Meeting  of  the  Society  when  it  may  appear  to  them  to  be  ne- 
"  cessary." 

It  was  then  moved  and  seconded,  That,  in  the  opinion  of  this 
meeting,  the  meeting  of  May  the  5th  exercised  a  sound  discretion 
in  refusing  thanks  to  Dr.  Granville  for  his  publication  entitled  <<The 
Royal  Society  in  the  XlXth  Century  *';  which  motion^  being  put, 
was  carried  in  the  affirmative. 
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November  17,  1836. 

FRANCIS  BAILY,  Esq.,  V.  P.  and  Treasurer,  in  the  Clmir. 

The  following  Gentlemen  were,  by  ballot,  elected  Auditors  of  the 
Treasurer's  Accounts  on  the  part  of  the  Society,  viz. :  George  Biddell 
Airy,  Ettq.,  A.R. ;  John  Bostock,  M.D.;  the  Rev.  George  Peacock, 
M.A. ;  William  H.  Pepys,  Esq.;  and  the  Rev.  Adam  Sedgwick, 
M.A« 

"  Researches  in  the  Integral  Calculus.**  Part  II.  By  Henry  Fox 
Talbot,  Esq.,  F.kS. 

Having  explained,  in  the  first  part  of  his  paper,  a  general  method 
of  finding  the  sums  of  integrals,  the  author  proposes,  in  the  second 
placey  to  apply  this  method  to  discover  the  properties  of  different 
transcendents,  beginning  with  those  of  the  simplest  nature.  With 
this  view,  he  first  shows  its  application  to  the  arcs  of  the  circle  and 
the  conic  sections  ;  and  demonstrates  the  possibility  of  finding  three 
BTcsy  such  that,  neglecting  their  signs,  the  sum  of  two  of  them  shall 
be  equal  to  the  third,  though  not  superposable  in  any  part:  an 
equality  which  has  been  hitherto  deemed  impossible  in  the  ellipse 
and  hyperbola,  without  the  addition  of  some  algebraic  quantity. 

At  a  Special  General  Meeting  of  this  Society,  held  after  the  or- 
dinary Meeting  of  the  1 7th  of  November,  to  consider  of  an  Address 
to  H.R.H.  the  President,  on  the  happy'  recovery  of  his  sight.  It  was 
Resolved  unanimously.  That  this  meeting  feels  great  pleasure  in  con- 
gratulating H.R.H.  the  President  of  this  Society,  on  the  happy  re- 
storation of  his  sight,  a  blessing  which  they  sincerely  hope  he  may 
long  enjoy  for  his  own  happiness  and  for  the  benefit  of  science. 


November  24^  1836. 
FRANCIS  BAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 
Sir  Edward  Thomason,  being  balloted  for,  was  not  elected  into  the 
Society. 

*'  Investigation  of  New  Series  for  the  Rectification  of  the  Circle.** 
By  James  Thomson,  LL.D.,  Professor  of  Mathematics  in  the  Uni- 
versity of  Glasgow.  Communicated  by  Francis  Baily,  Esq.,  V.P.  and 
Treasurer  R.S. 
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The  author  obtains  formulae  by  which  the  ratio  of  the  circum- 
ference of  a  circle  to  its  diameter  may  be  computed  with  much 
greater  facility  and  expedition  than  by  any  of  the  ordinary  methods. 

A  paper  was  also  in  part  read,  entitled,  **  Inquiries  respecting  the 
Constitution  of  Salts,  of  Oxalates,  Nitrates,  Phosphates,  Sulphates, 
and  Chlorides."  By  Thomas  Graham,  Esq.,  F.R.S.  Ed.,  Professor  of 
Chemistry^ in  the  Andersonian  University  of  Glasgow,  &c.  &c.  Com- 
municated by  Richard  Phillips,  Esq.,  F.R.S. 

*  Report  ujpon  a  Letter  addressed  by  M.  le  Baron  de  Humboldt 
to  His  Royal  Highness  the  President  of  the  Royal  Society, 
and  communicated  by  His  Royal  Highness  to  the  Council. 

To  His  Royal  Highness  the  President  and  Council  of  the 

Roycd  Society. 

Previously  to  offering  any  opinion  on  the  important  communica* 
tion  on  which  we  have  been  called  upon  to  report,  we  feel  that  it 
will  be  proper  to  lay  before  the  Council  a  full  account  of  the  com- 
munication itself.  In  this  letter  M.  de  Humboldt  developes  a  plan 
for  the  observation  of  the  Phenomena  of  Terrestrial  Magnetism 
^worthy  oi  the  great  and  philosophic  mind  whence  it  has  emanated, 
and  one  from  which  may  be  anticipated  the  establishment  of  the 
theory  of  these  phenomena. 

Afler  his  return  from  the  equinoctial  regions  of  America^  M.  de 
Humboldt,  in  the  years  1806  and  1807»  entered  upon  a  careful  and 
jninute  examination  o^  the  course  of  the  diurnal  variation  of  the 
needle.  He  was  struck,  he  informs  us,  in  verifying  the  ordinary  re* 
gularity  of  the  nocturnal  period^with  the  frequency  of  perturbations, 
and,  above  all,  of  those  oscillations,  exceeding  the  divisions  of  his 
scale,  which  were  repeated  frequently  at  the  same  hours  before  sun* 
rise.  These  eccentricities  of  the  needle,  of  which  a  certain  periodicity 
has  been  confirmed  by  M.  Kupffer,  appeared  to  M.  de  Humbolot 
to  be  the  effect  of  a  reaction  from  the  interior  towards  the  surface 
of  the  globe — he  ventures  to  say,  of  "  magnetic  storms" — which  in- 
dicated a  rapid  change  of  tension.  From  that  time  he  was  anxious 
to  establish  to  the  east  and  to  the  west  of  the  meridian  of  Berlin, 
apparatus  similar  to  his  own,  in  order  to  obtain  corresponding  ob* 
nervations  made  at  great  distances  at  the  same  hours,  but  was  for  a 
long  period  prevented  putting  his  plan  into  execution  by  the  dis- 
turbed state  of  Germany  and  his  departure  for  France. 

The  Baron  de  Humboldt  and  MM.  Arago  and  Kupffer  having, 
by  the  cooperation  of  many  zealous  observers,  succeeded  in  esta- 
blishing permanent  magnetic  stations  extending  from  Paris  to  China, 
M.de  Humboldt  solicits,  through  His  Royal  Highness  the  President, 
the  powerful  influence  of  the  Royal  Society  in  extending  the  plan, 
by  the  establishment  of  new  stations.  The  plan  which  he  proposes^ 
and  which  has  been  successfully  carried  into  execution  over  a  large 
portion  of  the  north-eastern  continent,  is  that  magnetical  observa- 
tions, whether  of  thedirection  of  the  horizontal  and  inclined  needles, 
or  for  the  determination  of  the  variations  of  the  magnetic  forcei 
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should  be  made  simultaneously  at  ail  stations^  at  short  intervals  ot 
tkney  for  a  certain  number  of  hours  and  at  fixed  periods  of  the  year, 
precisely  similar  to  the  plan  which  has  been  recommended  and 
adopted  by  Sir  John  Herscliel  with  reference  to  observations  of  the 
barometer  and  thermometer. 

Referring  in  terms  of  commendation  to  the  magnetical  observa- 
tions which  have  originated  in  this  country,  M.  de  Humboldt  ex- 
presses his  wish  that  such  observations  may,  by  the  adoption  of  an 
uniform  plan,  and  by  connecting  them  with  the  observations  now  in 
progress  on  the  continent  of  £urope  and  of  Northern  Asia,  be  ren- 
dered more  proper  for  the  manifestation  of  great  physical  laws.  He 
then  enters  into  a  historical  detail  of  the  establishment  of  stations 
for  magnetical  observations,  stating  the  important  results  obtained 
by  MM.  Arago  and  Kupffer  by  means  of  simultaneous  observations, 
which  appear  to  establish  the  isochronism  of  the  perturbations  of 
the  needle  at  Paris  and  Kasan,  stations  separated  by  47°  of  longi- 
tude. Under  the  patronage  of  the  Governments  of  France,  of  Prus- 
sia, of  Denmark,  and  of  Russia^  magnetical  observatories  have  been 
established  at  Paris^  at  Berlin,  in  the  mines  of  Freyberg,  at  Copen- 
hagen^ in  Iceland,  at  St.  Petersburg,  Kasan,  Moscow,  Barnoul  at 
the  foot  of  the  Altai  Chain,  Nertschinvsk  near  the  frontiers  of  China, 
even  at  Pekin,  and  at  Nicolajeff  in  Crimea. 

M.  de  Humboldt  states  that  the  lines  representing  the  horary  va- 
riations at  Berlin,  Freyberg,  Petersburg,  and  Nicolajeff  affect  paral- 
lelism^ notwithstanding  the  great  separation  of  the  stations  and  the 
influence  of  extraordinary  perturbations ;  that  this,  however,  is  not 
invariable^  since  even  at  small  distances,  for  example,  at  Berlin  and 
in  the  mines  of  Freyberg,  one  of  the  needles  may  show  considerable 
perturbations,  while  the  other  continues  that  regular  course  which 
IS  a  function  of  the  solar  time  of  the  place. 

The  epochs  at  which  it  had  been  proposed  that  simultaneous  ob- 
servations should  be  made  at  all  stations  were. 


20th  and  21st  of  March 
4th  and  5th  of  May, 
21st  and  22nd  of  June, 
6th  and  7th  of  August, 
23rd  and  24th  of  September, 
5th  and  6th  of  November, 
21  st  and  22nd  of  December,  ^ 


from  4  o* clock  in  the  morning 
of  the  first  day ,  until  midnight  of 
the  second,  observing,  at  least 
hourly,  night,  and  day,  at  each 
magnetic  station. 


But  as  many  observers  have  considered  these  as  tod  near  to  each 
other,  the  observations  most  to  be  insisted  upon  are  those  at  the 
times  of  the  solstices  and  equinoxes. 

England  from  the  times  of  Gilbert,  Graham,  and  Halley  to  the 
present,  observes  M.  de  Humboldt,  has  afforded  a  copious  collec- 
tion of  materials,  adapted  to  the  discovery  of  the  physical  laws  which 
govern  the  changes  of  the  variation,  whether  at  the  same  place,  ac-- 
cording  to  the  hours  of  the  day  and  the  seasons  of  the  year,  or  at 
different  distances  from  the  magnetic  equator  and  from  the  lines  of 
no  variation.     Afler  adverting  to  the  continued  observations  of 
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Gilpin  and  &f  Beaufoy,  omitting  however  to  mention  Cbe  important 
ones  by  Canton,  he  observes  that  the  arctic  expeditions  have  fur- 
nished a  rich  harvest  of  important  observations  to  Captains  Sabine, 
Franklin,  Parry,  Foster,  Beechey,  and  James  Ross,  and  Lieutenant 
Hood*;  and  that  thus  physical  geography  is  indebted  to  the  at- 
tempts which  have  been  made  to  discover  the  north-west  passage, 
and  also  to  the  explorations  of  the  icy  coast  of  Asia,  by  Wrangel, 
Lutke,  and  Anjou,  for  a  considerable  accession  of  knowledge  in  ter« 
restrial  magnetism  and  meteorology.  Excited,  he  observes,  by  the 
great  discoveries  of  Oersted,  Arago,  Ampere,  Seebeck,  and  Faniday, 
MM.  Hansteen,  Due  and  Adolpbe  Erman  have  explored,  in  the 
whole  of  the  immense  extent  of  Northern  Asia,  the  course  of  the  iso- 
clinal, isogonal,  and  isodynamic  curves;  and  M.  Adolphe  Emoan  has 
had  the  advantage  during  a  long  voyage  from  Kamtschatka  round 
Cape  Horn  to  Europe,  of  observing  the  three  manifestatiooa  of  ter- 
restrial magnetism  on  the  surface  of  the  earth,  with  the  same  in- 
struments and  by  the  same  methods  which  he  had  employed  from 
Berlin  to  the  mouth  of  the  Obi,  and  thence  to  the  sea  of  Okhotsk. 

M.  de  Hurabc^dt  remarks  that  our  epoch,  marked  by  great  disco- 
veries in  optics,  electricity,  and  magnetism,  is  characterized  by  the 
possibility  of  connecting  phenomena  by  the  generalization  of  em- 
pirical laws,  and  by  the  mutual  assistance  rendered  by  aciencet 
which  had  long  remained  isolated.  Now,  he  observes,  simple  ob- 
servations of  horary  variation  or  of  magnetic  intensity  made  at 
places  far  distant  from  each  other,  reveal  to  us  what  passes  at  great 
depths  in  the  interior  of  our  planet  or  in  the  upper  regions  of  our 
atmosphere :  those  luminous  emanations,  those  polar  explosions 
which  accompany  the  **  magnetic  stomC  appear  to  sucoeed  the 
changes  which  the  mean  or  ordinary  tension  ot  terrestrial  magnetism 
undergoes. 

M.  de  Humboldt  considers  that  it  deeply  interests  the  advance- 
ment of  mathematical  and  physical  sciences  that,  under  the  auspices 
of  His  Royal  Highness  the  President,  the  Royal  Society  should 
exert  its  influence  in  extending  the  line  of  simultaneous  observa* 
tions,  and  in  establishing  permanent  magnetic  stations  in  the  tro- 
pical regions  on  both  sides  of  the  magnetic  equator,  in  high  south- 
ern latitudes,  and  in  Canada.  He  proposes  this  last  station  because 
the  observations  of  horary  variation  in  the  vast  extent  of  the  United 
States  are  yet  extremely  rare.  Those  at  Salem,  calculated  by  Mr. 
Bowditch,  and  compared  by  Arago  with  the  observations  of  Cassini, 
Gilpin,  and  Beaufoy,  may,  he  remarks,  guide  the  observers  in  Canada, 
in  examining  whether  there,  contrary  to  what  takes  place  in  Western 
Europe,  the  (diurnal  ?)  variation  does  not  decrease  in  the  interval 
between  the  vernal  equinox  and  the  stunmer  solstice. 

In  a  memoir  publisned  five  years  ago,  M.  de  Humboldt  states  that 
be  has  indicated  as  stations  extremely  ^vourable  for  the  advance- 
ment of  our  knowledge.  New  Holland,  Ceylon,  the  Mauritius,  the 

•  To  thia  long  list  we  may  now  add  the  name  of  Captain  Back;  nor  ouglit 
iha  name  of  Mr.  Fiiher  to  be  omitted. 
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Cdpc  of  Good  Hope*  the  Island  of  St.  Helena,  some  point  on  the 
Eastern  Coast  of  South  America,  and  Quebec.  In  order,  he  ob- 
serves, to  advance  rapidly  the  theory  of  the  phenomena  of  ter- 
festrial  magnetism,  or  at  least  to  establish  with  more  precision  em- 
pirical laws,  we  ou^ht  to  extend  and,  at  the  same  time,  to  vary  the 
lines  of  corresponding  observations  ;  to  distinguish,  in  the  obser- 
vations of  the  horary  variations,  what  is  due  to  the  influence  of  the 
seasons,  to  a  clear  or  a  cloudy  atmosphere,  to  abundant  rains,  to 
the  hour  of  the  day  or  night  solar  time,  that  is,  to  the  influence  of 
the  sun,  and  what  is  isochronous  under  different  meridians :  we 
ought,  in  addition  to  these  observations  of  the  horary  variation,  to 
observe  the  annual  course  of  the  absolute  variation,  of  the  inclination 
of  the  needle  and  of  the  intensity  of  the  magnetic  forces,  of  which 
the  increase  from  the  magnetic  equator  to  the  poles  is  unequal  in 
the  American  or  Western,  and  in  the  Asiatic  or  Eastern  hemisphere. 
All  these  data,  the  indispensable  basis  of  a  future  theory,  can  ac- 
quire certainty  and  importance  only  by  means  of  fixed  establishments, 
which  are  permanent  for  a  great  number  of  years,  observatories  in 
which  are  repeated,  at  settled  intervals  and  with  similar  instruments, 
observations  for  the  determination  of  numerical  elements. 

Travellers,  remarks  M.  de  Humboldt,  who  traverse  a  country  in 
a  single  direction  and  at  a  single  epoch,  furnish  only  the  first  pre- 
parations for  labours  which  ought  to  embrace  the  complete  course 
of  the  lines  of  no  variation;  the  progressive  displacement  of  the 
nodes  of  the  magnetic  and  terrestrial  equators  ;  the  changes  in  the 
forms  of  the  isogonal  and  isodynamic  lines  ;  and  the  influence  which, 
unquestionably,  the  configuration  and  articulation  of  the  continents 
exert  upon  the  slow  or  rapid  march  of  these  curves.  He  will,  he 
<;onsiders,  be  fortunate  if  the  isolated  attempts  of  travellers,  whose 
cause  he  has  to  plead,  have  contributed  to  vivify  a  species  of  research 
which  must  be  the  work  of  centuries,  and  which  requires  at  once 
the  cooperation  of  many  observers,  distributed  in  accordance  with 
a  well-digested  plan,  and  a  direction  emanating  from  many  great 
scientific  centres  of  Europe  ;  this  direction,  however,  not  being  for 
«ver  restricted  by  the  same  instructions,  but  varying  them  accord- 
ing to  the  progressive  state  of  physical  knowledge  and  the  improve- 
ments which  may  have  been  made  in  instruments  and  the  methods 
of  observation. 

In  begging  His  Royal  Highness  the  President  to  communicate  this 
letter  to  the  Royal  Society,  the  Baron  de  Humboldt  disclaims  any  in- 
tention of  examining  which  are  the  magnetic  stations  that  at  thepre« 
sent  time  deserve  the  preference,  and  which  local  circumstances  may 
admit  of  being  established.  It  is  sufficient  that  he  has  solicited  the 
cooperation  of  the  Royal  Society  to  give  new  life  to  a  useful  un- 
dertaking in  which  he  has  for  many  years  been  engaged.  Should 
the  proposition  meet  with  their  concurrence,  he  begs  that  the  Royal 
Society  will  enter  into  direct  communication  with  the  Royal  So- 
ciety of  Gottingen,  the  Royal  Institute  of  France,  and  the  Imperial 
Academy  of  Russia,  to  adopt  the  most  proper  measures  to  corrir. 
bine  what  is  proposed  to  be  established  with  what  already  exis^; 
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and  adds^  that,  perhaps,  they  would  also  previously  concert  upon 
the  mode  of  publication  of  partial  observations  and  of  mean  re- 
sults. 

M.  de  Humboldt  finally  refers  to  the  labours  and  accurate  ob- 
servations of  M.  Gauss  at  the  Observatory  of  Gottingen.  The  me- 
thods, however,  adopted  by  M.  Gauss  being  already  before  the 
Royal  Society  in  a  memoir  which  has  been  communicated  by  him, 
renders  it  unnecessary  here  to  enter  into  the  explanation  given  of 
th^m  by  M.  de  Humboldt.  He  has  referred  to  them  in  order  that 
those  members  of  the  Royal  Society  who  have  most  advanced  the 
study  of  terrestrial  magnetism^  and  who  are  acquainted  with  the 
localities  of  colonial  establishments,  may  take  into  consideration, 
whether,  in  the  new  stations  to  be  established,  a  bar  of  great  weight 
furnished  with  a  mirror  should  be  employed,  or  whether  Gambey's 
needle  should  be  used:  his  wish  is  only  to  see  the  lines  of  magnetic 
stations  extended,  by  whatever  means  the  precision  of  the  observa- 
tions may  be  attained. 

M.  de  Humboldt  concludes  by  begging  His  Royal  Highness  to 
excuse  the  extent  of  his  communication.  He  considered  it  would 
be  advantageous  to  unite  under  a  single  point  of  view  what  has  been 
done  or  prepared  in  di&rent  countries  towards  attaining  the  object 
of  great  simultaneous  operations  for  the  discovery  of  the  laws  of 
terrestrial  magnetism. 

Having  very  fully  laid  before  the  Council  the  contents  of  M.  de 
Humboldt's  letter,  we  have  now  to  offer  our  opinion  upon  the  sub- 
ject it  embraces.  There  can,  we  consider,  be  no  question  of  the  im- 
portance of  the  plan  of  observation  which  is  here  proposed  for  the 
investigation  of  the  phenomena  of  terrestrial  magnetism,  or  of  the 
prospect  which  such  a  plan  holds  out  of  the  ultimate  discovery  of 
the  laws  by  which  those  phenomena  are  governed.  Although  the 
most  striking  of  these  phenomena  have  now  been  known  for  two 
centuries,  although  careful  observations  of  them  have  within  that 
period  been  made,  and  that  still  more  care  and  attention  have  been 
bestowed  upon  those  more  recently  discovered,  yet  the  accessions 
to  our  knowledge,  not  only  regarding  the  cause  of  the  phenomena, 
but  even  with  respect  to  the  laws  which  connect  them,  bears  a  very 
small  proportion  to  the  mass  of  observations  which  have  been  made. 
This  has  arisen  in  a  great  measure,  if  not  wholly,  from  the  imperr 
fection  of  the  data  from  which  attempts  have  been  made  to  draw 
conclusions.  Whatever  theories  may  have  been  advanced  in  ex- 
planation of  these  phenomena,  or  attempts  made  to  connect  them 
by  empirical  laws,  still,  whenever  comparisons  have  been  instituted 
between  the  results  of  observation  and  such  theories  or  laws,  it  has, 
in  general,  been  doubtful  whether  the  discrepancies  which  have  been 
found  might  not  as  justly  be  attributed  to  errors  in  the  observations, 
as  to  fallacies  in  the  theory  or  incorrectness  in  the  laws.  Under 
these  circumstances,  the  Royal  Society,  as  a  society  for  the  promo- 
tion of  natural  knowledge,  cannot  but  hail  with  satisfaction  a  pro- 
position for  carrying  on  observations  of  phenomena  most  interest, 
ing  in  their  nature  and  most  obscure  in  their  laws,  in  a  manner  that 
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shall  not  only  give  greater  precision  to  the  observations,  but  at  ih^ 
/same  time  render  all  the  results  strictly  comparative. 

There  are,  however,  other  grounds  on  which  such  a  proposition  as 
that  made  by  M.  de  Humboldt  should  be  most  cordially  receive^ 
by  the  Royal  Society.  This  Society  is  here  called  upon,  as  a  mem- 
ber of  a  great  confederation,  to  cooperate  with  several  other  mem*- 
bers,  already  in  active  cooperation,  for  the  attainment  of  an  object 
.which  ought  to  be  common  to  aH ;  and  to  such  a  call  the  Royal  So*- 
ciety  -can  never  be  deaf.  Those  who  know  best  what  has  been  done 
by  cooperation  on  a  well-digested  system,  and  what  remains  undonf 
jn  many  departments  of  science  for  the  want  of  it,  can  best  appre- 
jciate  the  benefits  that  would  accrue  to  science,  by  the  adoption  of 
^fae  extensive  plan  of  cooperation  advocated  by  M.  de  Humboldt* 
Independently  of  our  acquiring  a  knowledge  of  the  laws  which  go- 
vern the  phenomena  here  proposed  to  be  observed,  we  ought  to 
lool^  to  the  efiect  which  the  adoption  of  such  a  plan  may  have  on 
other  brandies  of  science.  The  example  being  thus  once  set  of 
extensive  cooperation  in  a  single  department  of  science,  we  may 
anticipate  that  it  would  be  eagerly  adopted  in  others,  where,  al- 
though our  knowledge  may  be  in  a  much  more  advanced  state  than 
it  is  regarding  the  phenomena  of  terrestrial  magnetism,  still  much 
remains  to  be  accomplished,  which  can  scarcely  be  effected  by  any 
Other  means.  We  might  thus  hope  to  see  the  united  efforts  of  aU 
the  scientific  societies  in  Europe  directed  to  the  prosecution  of  iur 
quiry,  in  each  department  of  science,  according  to  the  plan  of  co-- 
operation best  adapted  for  its  development. 

We  must  now,  after  these  remarks  on  the  general  bearing  of  M.  de 
Humboldt's  communication,  go  somewhat  into  detail  on  points  con- 
Dected  with  it*  One  point  of  view  in  which  we  consider  the  proposed 
plan  of  great  importance,  and  to  which  M.de  Humboldt  has  not  ex- 
pressly referred^  is  this*  I^Iewever  defective  ordinary  dipping  instru* 
raents  may  be  considered  to  be,  there  are  few  persons  who  hav^ 
had  opportunities  either  of  making  observations  with  the  ordinary 
instruments  for  determining  the  variation  of  the  needle,  or  of  com^ 
paring  those  made  by  others  by  the  usual  methods  with  such  in- 
struments, who  will  not  admit  that  these  instruments  and  methods 
are  fully  as  defective — possibly  much  more  so.  Thus,  however  we 
may  multiply  the  points  on  the  earth's  surface  at  which  such  obser- 
vations may  be  made,  still  great  uncertainty  must  always  rest  upon 
such  determinations  of  these  two  important  elements;  and  in  all 
comparisons  of  such  observations  with  laws,  whether  empirical  ot 
deduced  from  theory,  it  will  ever  be  doubtful  whether  the  discord- 
ances which  may  be  found  are  due  to  errors  of  observation,  or 
are  indicative  of  the  fallacy  of  these  laws.  This  source  of  uncer- 
tainly must,  in  a  great  measure,  if  not  wholly,  be  obviated  by  obser- 
vations made  at  fixed  stations,  with  instruments  of  similar  construc- 
tion, which  have  been  carefully  compared  with  each  other.  And 
we  have  no  hesitation  in  stating  our  opinion  that  more  would  be 
done  in  determining  the  positions  of  the  poles  of  convergence  and 
of  verticity.on  the  earth's  surface  and  other  points,  most  important. 
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totrards  the  establishment  of  anything  like  a  theory  of  terrottrM 
magnetism,  by  simultaneous  observations  made  at  a  few  well  •chosen 
fixed  stations,  than  by  an  almost  indefinite  multiplication  of  obsor- 
Tationfi  by  the  ordinary  methods. 

That  a  magnetic  chart  that  should  correctly  exhibit  the  seveiral 
lines  of  equal  variation,  Humboldt's  '^Isogonal  Lines",  would  be  of 
the  greatest  advantage  to  navigation,  those  who  are  best  qualified 
to  judge  are  most  ready  to  admit.  If  to  these  lines  were  added  the 
isoclinal  lines,  or  lines  of  equal  dip,  the  value  of  such  a  chart  would, 
for  the  purposes  of  navigation  in  particular,  be  greatly  enhanced. 
Whatever  may  be  the  magnitude  of  the  influence  of  the  iron  in  a 
ship  on  its  compass  needle,  the  extent  6f  the  deviation  of  the  hori- 
zontal needle  due  to  that  influence,  ou  any  bearing  of  the  Rfaip's 
head,  is  a  function  of  that  bearing  and  of  the  dip  of  the  needle  at 
the  place  of  observation.  The  extent,  therefore,  of  the  horieonfal 
deviations,  in  various  bearings  of  the  ship's  head,  having  been  as* 
certained  at  any  port  where  the  dip  of  the  needle  is  known,  their 
extent  at  any  other  place,  however  distant,  at  which  the  dip  is  abto 
known,  may  readily  be  calculated.  Consequently  a  chart  which 
should  correctly  exhibit  the  isoclinal,  in  conjunction  with  the  ko* 
gonal,  lines^  would  readily  furnish  the  means  of  obtaining  the  cor- 
rection to  be  applied  to  the  ship's  course  by  compass,  both  for  the 
variation  of  the  needle  and  for  the  deviation  due  to  the  ship's  influ- 
ence upon  its  compass.  Whatever  charts  of  this  description  may 
have  already  been  constructed,  and  whatever  materials  may  exist 
for  the  construction  of  more  accurate  ones,  it  is  well  known  that 
great  discrepancies  exist  among  the  data  requisite  for  such  con- 
structions. And  it  appears  to  us  that  such  a  careful  inquiry  into 
the  whole  of  the  phenomena  of  terrestrial  magnetism  as  is  pro- 
posed by  M.  de  Humboldt,  is  the  means  best  adapted  to  ensure 
the  accuracy  which  would  be  of  such  inestimable  advantage  in  this 
most  useful  application  of  scientific  knowledge. 

Although  our  views  with  regard  to  the  stations  proper  to  be  se- 
lected for  permanent  magnetical  observatories  in  general  accord 
with  those  expressed  by  M.  de  Humboldt,  we  shall,  we  consider, 
be  only  conforming  to  his  wishes,  if  we  point  out  those  stations 
which,  from  particular  circumstances  of  position,  appear  most  de- 
sirable. We  consider  that  it  would  be  of  the  greatest  advantage  if 
two  or  more  permanent  magnetical  observatories  were  established 
in  the  high  latitudes  of  North  America,  on  account  of  the  proximity 
of  stations  so  situated  to  the  northern  magnetic  poles  of  con<* 
vergence  and  verticity,  whether  these  poles  are  two  difierent  points 
or  one  and  the  same :  indeed,  continued  observations  at  such  stations 
would  go  far  to  decide  this  question,  highly  important  in  a  theore- 
tical point  of  view.  M.  de  Humboldt  has  mentioned  Quebec  as  a 
desirable  station.  To  this  place,  and  also  to  Montreal,  we  conceive 
that  an  objection  exists,  of  which  |)ossibly  M.  de  Humboldt  is  not 
aware :  many  of  the  houses  in  those  cities  are  roofed  with  tinned 
iron.  This  objection  may  not,  however,  exist  in  some  of  the  esta- 
blishments i»  the  vicinity  of  either  of  these  cities.     We  consider 
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tliat  the  most  advantageous  positions  would  be^  one  near  the  most 
hortherlj  establishments  in  Hudson's  Bay^  and  another  at  or  near  to 
Fort  Resolution  on  Great  Slave  Lake.  As,  however,  observers  in 
such  positions  would  be  placed  almost  beyond  the  pale  of  civilization, 
•we  fear  that,  for  some  time  at  least,  it  will  be  found  quite  impracti- 
cable to  obtain  regular  observations  at  these  important  stations.  It 
would  likewise  be  desirable  that  there  should  be  a  station  in  Nova 
Scotia  or  Newfoundland :  the  latter  would  be  the  preferable  position. 
•  If  the  Government  of  the  United  States  were  to  give  their  cordial 
cooperation  to  M.  de  Humboldt's  plan,  by  the  establishment  of  three 
or  more  permanent  magnetical  observatories,  in  different  longitudes, 
these,  with  what  we  may  expect  to  be  undertaken  by  Russia  in  the 
extreme  north-west,  and  our  own  establishments,  would  afford  the 
means  of  obtaining  a  mass  of  more  interesting  magnetical  observa* 
tions  than  could  perhaps  be  derived  from  any  other  portion  of  the 
earth's  surface. 

M.  de  Humboldt  mentions  New  Holland,  Ceylon,  the  Mauritius, 
the  Cape  of  Good  Hope,  St.  Helena,  and  a  point  on  the  east  coast  of 
South  America,  as  desirable  stations,  and  we  fully  concur  in  the 
propriety  of  the  selection.  Although  Van  Diemen's  Land,  from 
Its  greater  proximity  to  the  southern  magnetic  pole,  would  be  a 
more  advantageous  position  for  magnetical  observations  than  Para- 
matta, yet  the  circumstance  alone  of  there  being  an  astronomical 
observatory  established  at  Paramatta,  renders  it  peculiarly  adapted 
for  a  magnetical  station.  Possibly  circumstances  may  hereafter 
admit  of  magnetical  observations  being  also  made  at  Hobart  Town, 
in  conformity  with  the  general  plan  which  may  be  adopted. 

The  Island  of  Ascension,  from  its  proximity  to  the  magnetic 
equator,  would  possess  peculiar  advantages  for  a  magnetical  station ; 
but  these  must,  in  a  great  degree,  be  counterbalanced  by  the  nature 
of  its  soil,  which,  being  wholly  volcanic,  would  exert  an  influence 
on  the  needle  that  would  render  observations  made  there  of  a  doubt- 
ful character:  indeed,  the  same  objection  applies  to  St.  Helena  and 
most  of  the  islands  of  the  Atlantic.  Some  recent  observations,  those 
of  Lieut.  Allen,  R.N.,  in  the  expedition  up  the  Niger,  would  point 
to  the  Bight  of  Benin  as  a  desirable  station;  but  the  insalubrity  of 
the  climate  and  other  circumstances  prevent  our  recommending 
its  adoption. 

]Vf.  de  Humboldt  has  not  referred  to  any  station  in  our  West  In- 
dian colonies,  but  we  consider  that  circumstances  point  to  Jamaica 
as  a  station  where  it  is  very  desirable  that  accurate  magnetical  ob- 
servations should  be  made.  It  is  generally  considered  that  the  va- 
riation there  has,  for  a  very  long  period,  undergone  but  little  change ; 
and,  on  this  account  alone,  it  would  be  very  desirable  to  ascertain, 
with  precision,  the  amount  of  the  variation,  so  that  hereafter  the  na- 
ture of  the  changes  it  may  undergo  may  be  accurately  determined. 
Its  position  also,  with  reference  to  the  magnetic  equator,  is  one 
which  would  recommend  it  as  a  magnetical  station  *. 

♦  Mr.  Pentland,  who  has  been  appointed  Consnl-General  to  the  Republic 
of  Bolivia,  having,  since  the  Baron  de  Humboldt's  letter  tvas  referred  toui, 
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Although  M.de  Humboldt  has  not  adverted  to  any  other  point  foe- 
sides  Ceylon  in  our  Indian  possessions,  yet  no  doubt  he  would,  with 
us,  consider  it  desirable  that  observatories  should  be  established  at 
different  points  on  the  continent  of  India ;  and  it  appears  to  us  that 
Calcutta  and  Agra  are  in  positions  well  adapted  for  the  purpose. 
As,  however,  there  is  an  Astronomical  Observatory  established  at 
Madras,  there  would  be  greater  facility  in  obtaining  magnetical  ob- 
servations there  than  at  places  where  no  such  establishment  existSL 
We  feel  assured  that  the  East  India  Company,  which  has  shown  so 
much  zeal  and  liberality  in  the  promotion  of  scientific  inquiry,  and 
such  a  desire  for  the  advancement  of  scientific  knowledge  in  the  ex- 
tensive possessions  under  its  controul,  would  afford  its  powerful  as- 
sistance in  the  establishment  of  observatories  for  the  investigation 
and  determination  of  the  laws  of  phenomena  intimately  connected 
with  navigation,  and,  consequently,  with  the  commercial  prosperity 
of  our  country. 

We  consider,  also,  that  Gibraltar  and  some  one  of  the  Ionian 
Islands  are  very  desirable  stations  for  the  establishment  of  permanent 
magnetical  observatories ;  and,  to  come  nearer  home,  that  such  ob- 
servatories should  be  established  in  the  North  of  Scotland  and  in  the 
West  of  Ireland. 

M.  de  Humboldt  adverts  to  another  rery  interesting  class  of  mag- 
netical observations,  those  in  the  mines  of  Freyherg.  The  mines 
of  Cornwall  from  their  great  depth,  some  being  1200  feet  below  the 
level  of  the  sea,  are  peculiarly  well  adapted  for  observations  of  this 
•description ;  and,  from  the  spirit  with  which  philosophical  inquiry 
has  been  carried  on  in  that  part  of  England,  we  do  not  anticipate 
that  much  difficulty  would  occur  in  the  establishment  of  a  magne- 
tical station  in  one  of  these  mines. 

Having  enumerated  the  stations  which  by  their  position  appear 
best  adapted  to  furnish  valuable  results,  and  having  likewise  pointed 
out  the  facilities  which  some  afford  for  the  execution  of  this  plan  of 
observation,  immediately  that  the  nature  of  the  instruments  to  be 
employed  has  been  determined  upon,  and  that  such  instruments 
can  be  provided,  it  may  be  proper  to  advert  to  stations  where,  al- 
though the  same  facilities  do  not  exist,  we  consider  that  zealous  and 
able  observers  might  be  obtained  without  much  difficulty.  We  con- 
ceive that  such  is  the  case  in  Newfoundland,  in  Canada,  at  Halifax, 
Gibraltar,  in  the  Ionian  Islands,  at  St.  Helena,  and  Ceylon  ;  and  we 
have  authority  for  stating  that  there  would  be  no  difficulty  in  ob- 
taining observers  in  the  Mauritius,  and  even  at  the  colony  on  the 

ofTered  his  earnest  cooperation  in  the  objects  contemplated  in  that  letter,  we 
cannot  hesitate,  now  that  this  has  been  communicated  to  us,  to  recommend 
that  an  offer  so  liberal  should  be  made  available  to  science.  If  accurate  mag- 
netical observations  were  made  at  some  station  on  the  elevated  table-land  of 
Mexico,  and  simultaneously  at  another  not  very  distant  station,  nearly  at 
the  level  of  the  sea,  we  consider  that  they  would  determine  points  relative 
to  the  influence  of  elevation  on  the  diurnal  variation,  the  dip  and  intensity, 
respecting  which  our  information  is  at  present,  to  say  the  least,  extremely 
deficient. 
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Swan  River,  the  latter  being  a  roost  desirable  station.  We  have  not 
alluded  to  the  observatory  at  the  Cape  of  Good  Hope ;  if  however  no 
8uch  establishment  existed,  the  presence  of  Sir  John  Herschel  would 
ensure  cooperation  there,  in  any  plan  calculated  to  advance  sci- 
entific knowledge.  Thus,  altogether,  there  might  be  formed  a  most 
extensive  spread  of  stations,  in  which  the  principal  expense  would 
consist  in  the  purchase  of  the  requisite  instruments ;  and  the  tneans 
of  establishing  stations  where  the  same  facilities  do  not  exist  might 
afterwards  be  taken  into  consideration.  As  it  would  be  necessary 
that,  atall  the  stations,  observations  of  the  barometer,  thermometer^ 
and  of  atmospheric  phenomena  should  be  made  simultaneously 
with  the  roagnetical  observations,  these  would  altogether  form  a 
mass  of  valuable  meteorological  information  which  it  would  be 
scarcely  possible  to  collect  by  any  other  means. 

There  is  one  point  in  M.  de  Humboldt's  communication  on  which 
we  have  not  yet  touched  :  the  nature  of  the  instruments  best  cal- 
culated to  attain  the  objects  in  view  by  the  establishment  of  mag- 
netical  observatories.  This  is  a  subject  on  which  it  will  be  most 
proper  to  enter  fully  when  their  establishment  has  been  determined 
upon  I  and  we  would  recommend  that  then  a  Committee  should  be 
appointed  to  investigate  the  subject,  and  that  this  Committee  should 
report  to  the  Council  of  the  Royal  Society  what  instruments  they 
consider  it  would  be  most  advisable  to  adopt  at  all  the  stations,  and, 
at  the  same  time,  give  in  an  estimate  of  the  expense  that  must  be  in* 
curred  for  one  complete  set  of  such  instruments.  We  may,  however, 
in  the  mean  time,  offer  a  remark  on  one  apparatus  referred  to  by 
M.  de  Humboldt,  that  of  M.  Gauss.  However  well  we  may  con- 
sider this  apparatus  to  be  adapted  for  the  determination  of  the  course 
of  the  regular  diurnal  variation,  yet  we  apprehend  that  the  great 
weight  of  the  needles  employed  would  prevent  their  recording  the 
sudden  and  extraordinary  changes  in  the  direction  of  the  magnetic 
forces,  which  are,  probably,  due  to  atmospheric  changes.  Another, 
and  we  conceive  a  very  serious  objection  to  this  apparatus  is,  that 
bars  of  the  magnitude  employed  must  have  an  influence  so  widely 
extended,  that  there  would  be  great  risk  of  the  interference  of  one 
of  these  heavy  needles  with  the  direction  of  another,  especially  in 
places  where  the  horizontal  directive  force  is  greatly  diminished, 
unless  the  rooms  for  observation  were  placed  at  inconvenient  di-* 
stances  from  each  other. 

By  referring  to  M.  de  Humboldt*s  letter,  it  will  be  seen  that  the 
plan  of  observation  so  comprehensively  conceived  by  him,  has  been 
most  powerfully  and  liberally  patronized  by  the  Governments  of 
France,  of  Prussia,  of  Hanover,  of  Denmark,  and  of  Russia :  indeed, 
it  is  quite  manifest  that  a  plan  so  extensive  in  its  nature  must  be 
far  beyond  the  means  of  individuals,  and  even  of  scientific  societies 
unaided  by  the  governments  under  which  they  flourish.  To  sup- 
pose, even  without  the  example  thus  held  out,  that  the  Government 
of  this,  the  first  maritime  and  commercial  nation  of  the  globe,  should 
hesitate  to  patronize  an  undertaking,  which,  independently  of  the 
accessions  it  must  bring  to  science,  is  intimately  connected  with  na- 
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Vlgation,  would  imply  that  our  Government  Is  not  alWe  either  to 
the  interests  or  to  the  scientific  character  of  the  country^  and  would 
show  that  we  had  little  attended  to  the  history,  even  in  our  own 
times,  of  scientific  research,  which  has  been  so  liberally  promoted 
by  the  Government.  Although  the  investigation  of  the  phenomena 
of  terrestrial  magnetism  was  not  the  primary  object  of  the  expedi- 
tions which  have  now,  almost  uninterruptedly,  for  twenty  yean 
been  fitted  out  by  Government, —  another  of  which,  and  one  of  the 
highest  interest,  is  on  the  point  of  departure, — yet  a  greater  acces- 
sion of  observations  of  those  phenomena  has  been  derived  from 
these  expeditions  than  from  any  other  source  in  the  same  period* 
We  therefore  feel  assured  that,  when  it  shall  have  been  represented  to 
the  Government  that  the  plan  of  observation  advocated  by  the  Baron 
de  Humboldt  is  eminently  calculated  to  advance  our  knowledge  of 
the  laws  which  govern  some  of  the  most  interesting  phenomena  in 
physical  science ;  it  appears  to  be  perhaps  the  only  one  by  which 
we  can  hope  ultimately  to  discover  the  cause  of  these  phenomena ; 
and  that,  from  it,  results  highly  important  to  navigation  may  be  an** 
ticipated—that  the  patronage  to  the  undertaking  which  is  so  essen- 
tial to  its  prosecution  will  be  most  readily  accorded.  We  beg,  there- 
fore,  most  respectfully,  but  at  the  same  time  most  earnestly,  to  re- 
commend to  His  Royal  Highness  the  President  and  to  the  Council, 
that  such  a  representation  be  made  to  the  Government,  in  order  that 
means  may  be  ensured  for  the  establishment,  in  the  first  instance, 
of  magnetical  observatories  in  those  places  which,  from  local  or 
other  causes,  afibrd  the  greatest  facilities  for  the  early  commence- 
ment oi'  these  observations. 

S.  HUNTER  CHRISTIE. 
G.  B.  AIRY. 
9th  June,  1836. 


November  30,  1836. 

At  the  Anniversary  Meeting  of  the  Royal  Society,  H.R.H.  the 
Duke  of  Sussex,  K.G.,  President,  in  the  Chair, 

William  Hasledine  Pepys,  Esq.,  one  of  the  Auditors  on  the  part 
of  the  Society,  reported,  that  the  balance  in  the  Treasurer's  hands  at 
the  recent  Audit  was  £533.  4s,  1 1^. :  and  that  the  statement  of  the 
receipts  and  payments  was  laid  on  the  table  for  the  inspection  of  the 
Fellows. 

The  Thanks  of  the  Society  were  voted  to  the  Auditors  for  their 
trouble  in  auditing:  the  Treasurer's  Accounts. 

The  following  Lists  of  the  Fellows  admitted,  and  of  those  deceased 
during  the  past  year,  were  read  : 

Admitted. — George  Biddell  Airy,  Esq.,  A.R. ;  Robert  Alexander, 
Esq. ;  David  Baillie,  Esq. ;  Richard  Beamish,  Esq. ;  George  Budd, 
A.B.  and  M. ;  Major  T.  Seymour  Burt;  Edward  Burton,  Esq. ;  Dr. 
William  Clark;  John  Green  Cross,  Esq.;  Captain  John  .Tames 
Chapman,  R.A. ;  William  Sands  Cox,  Esq.;  George  William 
Drory,  Esq. ;  Charles  Elliott,  Esq.;  G.  W. Featherstonhaugh,  Esq  ; 
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JoshUB  Fietd,  Esq.;  Robert  Edmund  Grant,  M.D.;  Rev.  Willitiui 
B.  L.  Hawkins,  M.A. ;  Edward  John  Johnson,  Captain  R.N. ;  J9hii' 
D.  Llewelyn,  Esq.;  Captain  Thomas  Locke  Lewis,  R.E. ;  Rev. 
Humphrey  Lloyd,  M.A. ;  Francis  Marcet,  Esq. ;  Sir  William 
Molesworth,  Bart. ;  Earl  of  Minto ;  Moses  Montefiore,  Esq. ;  Dr. 
Archibald  Robertson;  the  Rev.  William  Taylor;  Charles  Wheat- 
stone,  Esq. 

Deceased :  on  the  Home  List. — John  Bell,  Esq. ;  William  Blane, 
Esq. ;  Richard  Blanshard,  Esq. ;  the  Right  Honourable  Regitiald  Pole 
Carew  ;  Lewis  Andrew  de  la  Chaumette,  Esq. ;  Lord  Bishop  of  Ely ; 
Sir  William Gell ;  Dr.  Gillies;  William  Henry,  M.D. 5  James  Hors- 
burgh,  Esq.  3  David  Hosack,  M.D.;  William  Lax^  Esq« ;  William  E. 
Leach,  MJ).  5  William  Marsden,  Esq.;  William  M.  Pitt, Esq.;  John 
Pond,  Esq. ;  Richard  Saumarez^  Esq. ;  Sir  John  Sinclair,  Bart. ; 
Rev.  G.  A.Thursby;  Pelham  Warren,  M.D.;  William  R.  Whatton, 
Esq.;  Sir  Charles  Wilkins,  K.H.;  Grant  David  Yeats,  M.D. 

On  the  Foreign  List. — Monsieur  Ampere ;  Monsieur  Jussieu. 

His  Royal  Highness  the  President,  then  addressed  the  Society  in 
the  following  words : — . 

Gentlemen, 

I  APPEAR  before  you,  after  an  absence  of  two  years  from  this 
chair,  under  circumstances  which  deeply  affect  my  feelings.  I  have 
been  secluded,  during  nearly  the  whole  of  that  period,  from  the 
active  business  of  life  and  of  society,  by  the  slow  but  sure  ap« 
proaches  of  almost  total  blindness;  by  preparations  for  a  most  de- 
licate and,  to  me,  most  important  operation,  and  by  the  precautions 
which  were  necessary  to  accomplish  my  recovery,  after  it  had  been 
most  skilfully  and  successfully  performed.  In  resuming  now^,  there-' 
fore,  my  public  duties  in  this  place,  I  feel  sensibly  the  novelty  of 
my  situation,  as  if  I  were  entering,  by  the  blessing  of  God,  upon  a 
new  tenure  of  existence,  which,  whilst  it  offers  to  my  view  many 
prospects  of  happiness,  imposes  upon  me  likewise  heavy  responsi- 
bilities ;  and  I  can  only  express  my  fervent  hope  and  prayer,  that 
the  same  merciful  Providence  which  has  vouchsafed,  through  his 
appointed  means,  to  restore  me  to  sight,  may  enable  me,  like  a 
willing  and  humble-minded  scholar,  to  apply  the  lessons  taught  me 
by  the  experience  of  my  past  life,  to  the  just  and  useful  regulation 
of  that  portion  of  my  course  which  I  may  be  still  permitted  to  run. 

It  is  my  first  and  most  pleasing  duty.  Gentlemen,  to  thank  you 
for  your  congratulations  upon  my  recovery,  which  have  been  con-^ 
yeyed  to  me  in  terms  most  grateful  to  my  feelings.  I  have  on  many 
occasions  experienced  both  your  kindness  and  forbearance^  and  I 
deeply  regret  that  circumstances  should  so  frequently  have  com- 
peUed  me  to  appeal  to  them:  but  at  no  moment  could  the  expression 
of  your  good-wUl  be  more  welcome  to  me  than  at  the  present,  when  I 
am  enabled  to  reappear  amongst  you,  upon  being  again  entrusted 
with  the  possession  of  that  blessing,  the  value  of  which  I  have  learnt 
to  appreciate  more  fully  by  my  experience  of  it&  privation. 


430 

Could  I  have  foreseen,  when  the  progreas  of  mj  malndj  finC 
remored  me  from  public  life,  the  lei^;th  of  time  which  was  to 
eli^Me  before  it«  termination,  even  in  case  1  could  hare  f^  wiii 
that  it  would  end  as  fortunatdj  as  it  has  for  me,  I  would  not 
have  ventured  to  trespass,  so  long  as  I  have  dcme,  npoo  jour  in- 
dulgence, but  would  at  once  have  retired  from  the  prond  situa- 
tion of  your  President ;  for  though  I  could  rely  with  perfect  oonfi- 
dence  upon  the  cordial  coc^iemtioQ  of  the  members  of  the  Council, 
and  should  have  felt  satisfied  that  they  would  not  allow  the  real  in- 
terests of  the  Society  to  suffer  from  my  absence,  yet  I  could  not 
have  continued  altogether  free  from  alarm,  lest  its  dignity  should 
be  lowered  in  public  estimation,  were  its  aflairs  Icmg  allowed  to  be 
conducted  with  an  incomplete  establishment ;  or  the  becoming  au- 
thority of  this  Chair  should  be  lessened  by  frequoit  changes  in  its 
occupation,  particularly  on  great  and  public  occasions.  I  was  always 
led  to  believe  that  the  disuse  under  which  I  laboured  would  have 
been  sufficiently  advanced  to  justify  an  operation  much  sooner  dian 
eventually  proved  to  be  the  case,  and  I  was  therefore  induced  to 
hope  that  my  absence  from  the  Society  would  not  have  been  pro- 
longed for  such  a  period  as  to  be  productive  either  of  reasonable 
complaint,  or  of  serious  inconvenience.  When,  however,  the  day  of 
your  last  Anniversary  approached,  and  that  hope  had  proved 
delusive,  I  felt  it  my  duty  to  resign  my  trust,  however  reluctant 
to  sever  myself  from  a  body  with  which  I  am  so  honourably 
connected;  and  I  only  consented  to  continue  in  its  occupation, 
when  kindly  pressed  to  do  so  by  the  members  of  the  Council, 
under  the  conviction  that  the  time  for  performing  the  operation 
was  so  near  at  hand,  that  its  success  or  ^Eulure  would  speedily  decide 
whether  I  should  be  capable  of  again  taking  an  active  part  in 
our  concerns,  or  be  compelled  to  terminate  my  official  connexion 
with  you  for  ever.  I  thank  God  that  I  am  now  enabled,  in  person, 
to  express  my  heartfelt  gratitude  for  your  kindness  to  me  on  all  occa- 
sions, and  especially  on  the  present ;  and  I  beg  you  to  feel  assured 
that  the  remembrance  of  your  sympathy  with  my  affliction  whilst  it 
continued,  and  of  your  warm  congratulations  upon  my  happy  re* 
covery,  will  ever  tend  to  cement  more  closely  the  ties  of  affection 
and  friendship  which  subsist  between  me  and  the  Fellows  of  the 
Royal  Society. 

My  necessary  absence  from  my  duties  amongst  you  will  prevent 
my  entering  in  much  detail  upon  the  ordinary  transactions  of  the 
Council,  and  of  our  weekly  meetings  during  the  last  year ;  for  a  parti- 
cular statement  of  which  I  must  refer  to  the  Report  of  the  Council, 
which  will  be  read  to  you  by  one  of  your  Secretaries,  Dr.  Roget; 
There  are  only  two  topics  connected  with  them  to  which  I  feel  my- 
self particularly  called  upon  to  allude. 

The  first  is  the  publication  of  the  classed  catalogue  of  our  library ; 
the  second  relates  to  the  discussions  which  have  been  attempted  to 
be  raised  upon  the  Minutes  of  your  proceedings  on  the  ordinary 
days  of  your  assembling  during  the  last  year. 

It  is  well  known  to  you,  Gentlemen,  ^at,  after  the  transfer 
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of  the  Arundelian  MSS.  to  the  British  Museum,  and  the  great 
additions  which  your  library  received  from  purchases  and  ex- 
changes, of  books,  necessarily  consequent  upon  that  transaction,  Mr, 
Panizzi  was  employed  by  the  Council  to  draw  up  a  classed  cata<9 
logue  of  its  contents.  Such  a  compilation  it  was  considered  would 
be  of  great  value,  not  merely  to  the  Fellows  of  the  Society  but  to 
men  of  science  generally,  by  making  known  to  them  the  treasures 
of  a  library  singularly  rich  and  complete  in  journals,  and  works  on 
mathematical,  physical,  astronomical,  and  anatomical  science,  and 
by  presenting  them  in  such  a  form  that  persons  engaged  in  works 
of  research,  or  in  any  specific  subject  of  scientific  inquiry,  might  be 
made  at  once  acquainted  with  nearly  all  the  sources  from  whence 
they  could  derive  information.  This  catalogue  is  now  printed,  or 
more  correctly  speaking,  composed,  and  is  undergoing  such  a  revi- 
sion from  different  Members  of  the  Council,  who  have  kindly  un- 
dertaken this  task,  as  is  calculated  to  make  it  as  correct  and  complete 
as  the  circumstances  of  the  case  will  allow  it  to  be.  I  have  reason 
to  hope  that  this  work  will  be  shortly  placed  in  the  hands  of  the 
Fellows,  and  that  the  example  which  it  will  present  of  what  may  be 
accomplished  by  the  exertions  of  a  learned  body  with  very  limited 
funds  at  its  command,  will  not  be  without  its  influence  in  hastening, 
tiie  completion  of  a  similar  work  with  respect  to  our  great  national 
library,  upon  a  scale  proportionate  to  its  importance,  and  worthy  of  a 
great  and  wealthy  people,  amongst  whom  literature,  science,  and 
the  arts  are  duly  cultivated  and  pursued. 

The  d'lscussions  that  have  at  different  times  during  the  last  year 
been  raised  upon  the  Minutes  of  your  proceedings,  constitute  the 
second  subject  which  I  wish  especially  to  notice. 

I  am  quite  sure,  Gentlemen,  that  you  will  agree  with  me  in  think- 
ing, that  no  one  circumstance  has  contributed  so  effectually  to  main-^ 
tain  the  dignity  of  the  Royal  Society,  as  the  prohibition  of  per- 
sonal debate  in  the  transaction  of  its  ordinary  business;  and  if 
I  wished  for  any  additional  confirmation  of  this  opinion,  I  would 
appeal  to  the  very  serious  amount  of  irritation  which  it  produced 
amongst  you  in  the  course  of  the  last  year,  though  originating  in 
tiie  most  trivial  causes.  It  was  chiefly  with  a  view  to  avoid  incon- 
veniences of  this  kind,  and  to  provide  an  outlet  for  the  proper  ex-, 
pression  of  opinion,  when  any  just  occasion  of  complaint  might, 
exist,  or  any  extraordinary  circumstance  occur,  and  to  terminate, 
disputes  whenever  unfortunately  they  might  arise,  that  the  Council,, 
at  the  last  revision  of  our  statutes,  passed  a  by-law,  as  they  were, 
folly  authorized  to  do,  which  makes  it  imperative  upon  the  President, 
and  Council  to  call  an  extraordinary  meeting  of  its  Members,  upon 
the  due  presentation  of  a  requisition  for  that  purpose,  signed  by  at 
least  six  Fellows,  and  setting  forth,  in  specific  terms,  the  objects  for 
which  it  was  required  to  be  summoned,  provided  those  objects  be 
not  inconsistent  with  the  charter  and  statutes  of  the  Society.  Such 
extraordinary  meetings  being  strictly  domestic,  and  confined  to  the 
Fellows  of  the  Society  only,  appear  to  me  not  merely  to  offer  a  suf- 
^cient  security  against  any  great  mismanagement  of  the  affairs  of 
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the  establishment,  but  likewise  to  protect  your  ordinary  meeting! 
froni  those  irregular  and  somewhat  tumultuary  discuations  on  mat- 
ters of  business,  or  personal  conduct,  which  might  otherwise  be  in 
danger  of  arising. 

I  believe  that  many  persons  have  expressed  a  wish  that  the  regula- 
tions of  this  Society  should  be  so  far  r^axed  as  to  allow,  in  conformity 
with  the  practice  of  some  other  similar  establishments,  discussions 
upon  the  papers,  and  those  papers  only,  which  are  read  before  us :  I 
confess,  for  my  own  part,  that  I  am  not  at  present  prepared  to  accede 
to  this  reconmiendation.     A  practice  which  has  been  sanctioned  by 
the  usage  of  more  than  a  century  and  a  half,  and  found  to  be  produc- 
tive of  scientific  results  unrivalled  for  their  extent  and  value,  should 
not  be  abandoned  by  us  without  the  most  mature  consideraticm ;  and 
though  I  am  the  last  person  to  reconunend  a  slavish  submission  to 
the  dictates  or  to  the  customs  of  antiquity,  which  may  be  unsuited 
either  to  the  altered  circumstances  of  modem  times,  or  inci^pable  of 
defence  upon  other  and  independent  grounds,  yet  a  reverence  is 
justly  due  both  to  maxims  and  observances  which  have  been  sanc- 
tioned by  high  authorities,  or  connected  with  gpreat  and  important 
public  benefits.    It  may  be  quite  true  that  such  discussions  would 
tend  materially  to  increase  the  personal  interest  which  is  taken,  by 
many  of  our  members,  in  our  proceedings ;  but  when  we  consider 
the  abstract  and  abstruse  nature  of  many  of  the  papers  which  come 
before  us,  and  which  no  single  reading  can  make  perfectly  intd- 
ligible,  even  to  the  best-instructed  hearer,  as  well  as  tiie  vast  variety 
of  subjects  which  they  comprehend,  I  think  we  may  fairly  infer 
that  such   discussions  would  rarely  add  much  to  the  stock  of  facts' 
or  of  reasonings  which  they  contain,  or  that  their  influence  would  be 
materially  felt  in  the  publications  of  your  Transactions,  which  have 
always  formed,  and  which  ought  always  to  form,  the  great  object  of 
the  foundation  of  this  Society,  and  the  only  means  by  which  its  cha- 
racter  and  influence  can  continue  to  be  maintained  unimpaired 
throughout  the  civilized  world.    When  we  likewise  take  into  further 
consideration  the  irregularities  and  personalities  to  which  such  de- 
bates would  on  some  occasions  give  rise,  unless  very  strictly  li- 
mited and  very  authoritatively  controlled,  as  well  as  die  indurect 
influence  which  the  premature  expression  of  opinions  upon  the  con- 
tents and  merits  of  individual  papers  might  exercise  upon  the  deci- 
sion of  the  Council  in  selecting  them  for  publication,  you  will  be 
disposed  to  agree  with  me,  I  trust,  in  thinking  that  such  an  experi- 
ment would  be  at  least  dangerous  to  the  peace,  as  it  very  possibly 
might  prove  ultimately  injurious  to  the  scientific  character,  of  the 
Royal  Society. 

Bu«  let  me  not  be  misunderstood :  the  success  that  has  attended 
this  practice  in  the  institution  which  has  contributed  so  powerfully 
to  the  rapid  advance  pf  a  highly  popular  science,  might  appear  to 
ofier  a  practicid  refutation  of  such  grounds  of  alarm  :as  those  which  I' 
have  ventured  to  suggest :  but  the  cases  of  the  two  Societies  are 
extremely  diflerent.  The  Science  of  geol<^  is  eminently  a  science, 
of  observation,  where  factS;  collected  from  all  quarters  of  the  globe, 


433 

and  ao«uratelj  recorded,  possess  a  value  which  is  in  many  cases 
independent  of  the  theoretical  inferences  that  inay  be  deduced  from 
them :  it  is  a  science  which  disdains  not  the  aid  of  the  humblest 
labourers  who  can  widen  the  range  of  its  observations ;  it  is  a  sci- 
ence also  in  which  both  facts  and  theories  can  be  communicated 
more  accurdtely  and  more  rapidly  by  a  graphic  and  vivid  oral  de- 
scription, aided  by  an  immediate  reference  to  maps,  drawings  and 
specimens,  than  by  the  most  elaborate  and  laborious  written  descrip- 
tions ;  it  is  a  science  which  can  only  be  learnt  by  being  seen,  and 
which  can  only  be  seen  through  ten  thousand  eyes.  In  all  these, 
and  in  many  other  important  particulars,  it  differs  from  the  msyority 
of  those  sciences  which  most  commonly  come  under  the  notice  of 
the  Royal  Society ;  and  the  many  circumstances  which  not  only  jus- 
tify, but  in  some  degree  render  necessary,  the  discussions  upon  the 
papers  read,  or  the  facts  communicated  to  the  Geological  Society, 
would  almost  entirely  cease  to  apply  if  extended  to  us.  And  when 
we  further  consider  the  varied  knowledge  and  accomplishments,  the 
livdy  wit  and  rare  eloquence  of  many  of  those  distinguished  men 
who  usually  take  part  in  those  debates,  and  who  are  themselves  the 
highest  autiiorities  in  the  very  science  which  on  such  occasions  they 
are  called  upon  to  illustrate  and  to  teach,  we  should  be  disposed 
rather  to  regard  them  as  lectures  delivered  by  great  masters  to  pu- 
pils  who  come  to  learn,  than  as  the  discourses  of  philosophers, 
amongst  each  other,  upon  the  more  abstract  and  less  attractive  de- 
partments of  human  knowledge. 

And  now,  Grentlemen,  before  I  conclude  this  portion  of  my  address, 
there  remains  but  one  other  point  which  I  think  it  my  duty  to  notice. 
A  trust  of  great  importance,  imposed  on  the  President  of  the  Royal 
Society  by  the  will  of  the  last  Earl  of  Bridgewater,  the  most  onerous 
and  responsible  duties  of  which  devolved  upon  my  worthy  friend  and 
predecessor  Mr.  Davies  Gilbert,  is  at  length  terminated,  by  the  ap- 
pearance, which  has  been  long  and  anxiously  expected,  of  the  eighth 
Treatise  of  the  series.  It  would  ill  become  me  to  speak  of  the  mode 
in  which  that  important  duty  was  discharged  by  him,  or  of  the  prin- 
ciples which  guided  himself  and  his  distinguished  assessors,  in  the  se- 
lection either  of  subjects  or  of  the  authors  ;  but  a  list  which  is  headed 
by  the  name  of  Whewell  and  closed  by  that  of  Buckland,  can  hardly 
be  considered  as  an  unworthy  representation  of  the  science  and  lite*- 
rature  of  this  country. 

Amongst  the  losses  sustained  by  the  Society  during  the  last  year^ 
will.be  found  many  names  of  persons  distinguished  for  their  services 
both  in  literature  and  in  science ;  and  if  we  might  be  allowed  to  form 
a  judgement  from  the  very  great  proportion  of  these  eminent  men 
whose  ages  have  approached  the  extreme  limits  of  human  life,  we 
might  conclude  with  great  confidence  that  the  most  severe  studies 
and  the  most  trying  climates,  if  pursued  with  temperance  or  guarded 
against  with  care,  are  not  unfavourable  either  to  health  or  longe- 
vity. The  list  which  has  been  placed  in  my  hands  contains  the  nameis 
of  twenty-one  Fellows  and  two  Foreign  Members,  and  I  greatly  re- 
gret that  the  notice  which  I  am  enabled  to  take  of  some  of  the  most 
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di:»tinguislied  of  their  number  should  be  necessarily  so  slight  mud  im- 
perfect. 

Mr.  Pond  succeeded  Dr.  Maskelyoe  as  Astronomer  Rojal  in  1810, 
and  retired  from  that  important  situation,  under  the  pressure  of  many 
infirmities,  in  the  autumn  of  Ust  year :  he  was  formerly  a  member  of 
Trinity  College,  Cambridge,  where  he  was  a  pupil  of  Professor  Lax, 
whose  name  appears  also  in  the  list  of  deaths  which  has  been  just 
read  to  you.  After  leaving  the  University,  he  travelled  in  many 
parts  of  the  East,  and  particulariy  in  Egypt,  partly  urged  by  the 
spirit  of  adventure  which  is  natural  to  youth  and  paitly  with  a  view 
of  making  astronomical  observations  in  climates  more  pure  and  more 
regular  than  our  own.  Aft«r  his  return  home  in  1800,  he  settled  at 
Westbury,  in  Somersetshire,  and  devoted  himself,  amidst  othor  pur- 
suits, chiefly  to  astronomy,  making  use  of  a  circular  instrument  of  2^ 
feet  diameter,  which  had  been  ccmstructed  and  divided  by  Trou^iton 
with  more  than  ordinarv  care.  With  this  instrument  he  observed 
by  a  peculiar  method,  the  declinations  of  some  of  the  principal  fixed 
stars,  which  were  communicated  to  the  Royal  Society  in  1806 ;  and 
it  aftem'ards  enabled  him  to  establisfa*the  fact  of  a  change  of  form 
in  the  great  quadrants  at  Greenwich,  a  discovery  of  great  impcHianoPi 
inasmuch  as  it  not  onlv  led  to  the  substitution  of  circular  instru* 
ments  for  them  in  our  national  observatory,  but  subsequently  like- 
wise to  his  own  appointment  as  Astronomer  Royal. 

After  Mr.  Pond's  establishment  at  Greenwich,  he  conmiunicated 
to  the  Royal  Society  from  time  to  time,  not  merely  the  general  re- 
sults of  his  labours,  but  likewise  his  views  of  the  theory  of  astnmo- 
mieal  observations  and  of  the  groimds  of  judging  of  their  relative 
accuracy :  his  system  was  to  observe  differences  of  dedinaticm  and 
right  ascension,  making  every  star  a  point  of  departure  for  the  rest, 
and  considering  the  pole  as  a  point  in  the  heaTcns  whose  position 
was  capable  of  a  determination,  equally,  and  not  more  accurate  than 
that  of  any  given  star.  To  such  a  view  of  the  theory  of  observation, 
circular  instruments  were  particularly  adapted,  and  there  is  no  reason 
to  doubt  that  the  relative  catalogues  of  the  stars  which  were  formed 
by  Mr.  Pond  were  more  accurate  and  complete  than  those  of  any 
preceding  or  cotemporary  observer.  Such  a  result,  however,  might 
have  been  reasonably  expected  from  the  great  powers  and  resources 
of  the  establishment  over  which  he  presided  and  which  he  had  him^ 
self  been  the  chief  means  of  calling  into  action. 

The  method  which  was  adopted  by  Mr.  Pond  to  determine  the 
limits  of  the  annual  parallax  of  certain  fixed  stars  by  means  of  fixed 
telescopes  of  great  focal  length,  was  singularly  ingenious  and  com- 
plete. The  existence  and  amount  of  such  a  parallax  had  been  asserted 
and  assigned  by  Dr.  Brinkley,  in  a  Lyrae,  a  Aquilse,  and  a  Cygni ; 
but  this  opinion,  although  most  ingeniously  and  even  obstinately  vin- 
dicated and  maintained-  by  him,  was,  in  the  judgement  of  most  other 
astronomers,  most  decisively  negatived  by  Mr.  Pond,  who  showed 
that  the  parallax  of  those  fixed  stars,  supposing  its  amount  to  be 
sensible,  was  confined  within  the  limits  of  the  errors  of  the  most  ddi- 
cate  and  perfect  observations  which  have  been  hitherto  made.    There 
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is  no  great  question  in  astronomy,  the  present  position  and  limits  of 
which  are  more  satisfactorily  settled. 

Mr.  Pond  was  remarkable  for  his  skill  and  delicacy  in  the  mani- 
pulation of  his  instruments,  and  no  man  was  more  capable  of  form- 
ing a  correct  judgement  of  their  capacities  and  powers,  and  of  the 
nature  and  extent  of  the  errors  to  which  they  were  liable :  he  was  in 
the  habit  of  placing  great  reliance  on  the  results  of  a  great  num- 
ber of  observations,  when  no  apparent  or  assignable  cause  existed  for 
giving  a  determinate  sign  or  character  to  the  errors  of  individual  ob- 
servations :  this  confidence,  however,  was  founded  on  his  great  know- 
ledge of  the  theory  of  observation,  and  was  fully  justified  by  a  com- 
parison both  of  his  own  results  with  each  other,  and  with  those  of 
other  observers. 

Mr.  Pond  was  a  man  of  gentle  and  amiable  character,  and  singu- 
larly candid  and  unprejudiced.  His  health  for  many  years  before  his 
death  was  greatly  deranged,  but  he  continued  to  struggle  against  the 
progress  of  his  infirmities,  and,  from  a  conscientious  feeling,  he  never 
abandoned  the  active  duties  of  superintending  the  observatory,  though 
hardly  able  to  sustain  them.  He  died  in  August  last,  at  Lee,  in  Kent, 
and  was  buried  in  the  tomb  of  his  great  predecessor  Halley. 

Mr.  Pond,  though  a  great  practical  astronomer  and  a  man  of  un- 
commonly clear  intellect  and  correct  judgement,  was  deficient  in  one 
very  considerable  qualification  for  the  station  which  he  filled, — I  mean, 
an  acquaintance  with  the  higher  branches  of  Analysis,  and  their  ap- 
plication to  Physical  Astronomy.  His  successor.  Gentlemen,  is  well 
known  to  you,  and  needs  no  eulogium  of  mine ;  but  I  cannot  omit 
the  opportunity  which  is  now  ofiered  to  me  of  congratulating  the 
friends  of  astronomy  and  of  science  on  the  appointment  of  a  gen- 
tleman to  this  most  important  office,  who  is  second  to  none  in  this 
country  in  his  great  attainments  in  almost  every  department  of  accu- 
rate science,  in  his  indeftitigable  and  systematic  industry,  in  his  high 
sense  of  public  duty,  and  in  his  profound  knowledge  both  of  physical 
and  of  practical  astronomy. 

The  names  which  I  shall  next  bring  before  your  notice  are  those 
of  three  men,  venerable  alike  for  their  great  age  and  public  services, 
and  who  must  always  be  regarded  as  entitled  to  hold  a  distinguished 
place  amongst  that  illustrious  body  of  great  men,  who  have  been  pro- 
duced or  brought  forward  by  the  important  trusts,  the  varied  employ- 
ments, and,  let  me  add  likewise,  the  great  rewards  of  our  Indian  empire; 
I  mean  Sir  Charles  Wilkins,  Mr.  Marsden,  and  Captain  Horsburgh. 

Sir  Charles  Wilkins  went  to  India  in  1770,  and  was  the  first 
Englishman  who  thoroughly  mastered  the  difficulties  of  the  Sanscrit 
language,  of  the  classical  works  in  which  he  published  several 
translations,  and  smoothed  the  obstacles  to  its  attainment  by  a  noble 
grammar,  which  he  composed  for  the  especial  benefit  of  the 
students  of  the  East  India  college  at  Hayleybury,  of  which  he  was 
tibie  oriental  visitor  and  examiner  from  the  period  of  its  first  esta- 
blishment. He  formed  with  his  own  hand  the  matrices  of  the  first 
Bengali  and  Persian  types  which  were  used  in  Bengal,  and  he  was 
the  chief  agent,  in  conjunction  with  Sir  William  Jones,  in  the  esta- 
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blishment  of  the  Asiatic  Society  of  Calcutta,  whose  labours  hove 
contributed  so  greatly  to  the  advancement  of  our  knowledge  of  the 
languages  and  general  condition  of  the  provinces  of  our  Elastetn 
empire.  It  is  now  more  than  fifty  years  since  he  returned  to  this 
country,  in  possession  of  a  competent  fortune  and  vigorous  health, 
which  he  continued  to  enjoy,  in  conjunction  with  every  social  and 
domestic  comfort,  with  hardly  any  interruption,  to  the  day  of  his 
death.  Sir  Charles  Wilkins  was  appointed,  in  1800,  Librarian  of  the 
great  collection  of  Oriental  MSS.,  which  are  preserved  in  the  India 
House ;  and  this  Society  is  indebted  to  him  for  the  catalogue  and 
description  of  the  Sanscrit  and  other  Oriental  MSS.>  which  were 
presented  to  it  by  Sir  William  and  Lady  Jones. 

Sir  Charles  Wilkins  was  the  father-in-law  of  Mr.  Marsden, 
though  nearly  his  cotemporary  in  age.  They  went  to  the  East  about 
the  same  time,  and  whilst  one  devoted  himself  to  the  study  of  the 
languages  and  literature  of  the  ancient  and  modem  inhabitants  of 
continental  India,  the  other  availed  himself  of  his  position  on  the  great 
island  of  Sumatra  and  the  Malayan  peninsula,  to  gain  a  thorough  ac- 
quaintance with  the  present  condition  and  past  history  of  tiiat  active  and 
adventurous  race,  whose  character  has  been  so  deeply  and  so  generally 
impressed  upon  the  languages  and  customs  of  nearly  all  the  tribes  who 
inhabit  the  innumerable  islands  of  the  Indian  Archipelago  and  of  the 
Pacific  Ocean.  His  account  of  Sumatra,  which  appesured  soon  after  his 
return  from  the  East,  may  be  considered  as  a  model  for  all  monographs 
of  the  history,  languages,  customs,  and  statistics  of  a  particular 
nation.  He  subsequently  published  a  Malay  dictionary  of  great  autho- 
rity and  value ;  and  in  many  separate  memoirs,  one  of  which  appeared 
the  year  before  his  death,  he  traced  with  great  learning  and  research 
the  general  characters  and  analogies  of  the  East  Insular  and  Poly- 
nesian languages,  and  proposed  an  alphabet  for  their  uniform  and 
intelligible  transcription.  Mr.  Marsden  was  the  author  of  four  papers 
in  our  Transactions  on  some  remarkable  natural  phenomena  in  the 
island  of  Sumatra,  on  the  Mahometan  aera  of  the  Hejira,  and  on  the 
chronological  periods  of  the  Hindoos ;  the  two  last  of  which  show  a 
very  extensive  acquaintance  with  Arabian  and  Hindoo  literature.  He 
published  very  elaborate  catalogues  of  his  fine  collections  of  voca- 
bularies and  granunars,  and  also  of  his  oriental  coins ;  the  first  of 
which  he  presented  in  his  life-time  to  King*s  College,  London,  and 
the  second  to  the  British  Museum.  Mr.  Marsden  returned  to  En- 
gland from  the  East  at  an  early  age,  and  was  Secretary  to  the  Ad- 
miralty during  the  most  eventful  period  of  the  late  war.  He  con- 
tinued to  enjoy  to  an  extreme  old  age,  extraordinary  vigour  both 
of  mind  and  body,  equally  respected  and  beloved  for  his  great  learn- 
ing and  very  varied  acquirements,  for  his  independent  and  disin- 
terested character,  and  for  his  many  social  and  domestic  virtues. 

Captain  James  Horsburgh  entered  the  sea  service  of  the  East  India 
Company  at  a  very  early  age,  and  in  a  very  humble  capacity,  and 
raised  himself  by  his  perseverance,  good  conduct,  and  strong  natural 
talents  to  the  command  of  a  ship,  in  which  he  was  employed,  for  a 
considerable  time,  in  a  hydrographical  survey  of  many  of  the  coasts 
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and  islands  of  the  Indian  and  Chinese  seas.  It  was  soon  after  his 
return  to  Europe  in  1805,  that  he  communicated  to  this  Society, 
through  Mr.  Cavendish,  his  very  remarkable  observations  of  the 
equatropical  motions  of  the  mercury  in  the  barometer  when  at  sea ; 
and  contributed  along  with  Captain  Flinders,  both  by  these  observa- 
tions and  by  other  directions  which  he  subsequently  published,  to 
make  more  fully  known  the  importance  of  barometrical  observations 
at  sea,  as  affording  indications  of  great  or  sudden  atmospheric 
changes.  Captain  Horsburgh  was  soon  afterwards  appointed  Hydro- 
grapher  to  the  East  India  Company,  with  the  usual  judgement,  and 
discrimination  of  the  Directors  of  that  Body,  in  the  selection  and 
rewarding  of  their  officers  ;  and  it  was  in  this  capacity  that  he  pub- 
lished not  merely  a  great  number  of  charts,  but  also  "  the  East  India 
Sailing  Directory,"  the  result  of  the  unremitting  labour  of  many 
years,  and  founded  partly  upon  his  own  observations,  and  partly 
upon  a  very  accurate  examination  and  reduction  of  the  vast  hy- 
drographical  records  which  are  in  the  possession  of  the  East  India 
Company ;  forming  altogether  one  of  the  most  valuable  contributions 
that  was  ever  made  by  the  labours  of  one  man  to  the  interests  of 
navigation.  Captain  Horsburgh  was  the  author  of  other  works  con- 
nected with  his  favourite  science,  and  he  continued  to  devote  him- 
self, until  within  a  few  days  of  his  death,  with  almost  unexampled 
industry,  to  those  pursuits  which  had  formed,  throughout  his  whole 
life,  the  means  by  which  he  sought  to  benefit  his  countrymen  and 
mankind. 

Mr.  William  Blane  was  the  author  of  a  paper  in  our  Transac- 
tions, written  fifty  years  ago,  on  the  production  and  preparation  of 
Borax,  which  is  brought  from  Jumlat  in  Thibet,  over  the  Himalaya 
mountains  into  Hindostan. 

Dr.  David  Hosack,  of  New  York,  was  the  author  of  a  paper  in 
our  Transactions,  published  in  the  year  1794-.  It  related  to  the  ex- 
planation of  the  power  which  is  possessed  by  the  eye  of  adapting 
itself  to  different  distances,  which  he  attributed  to  the  action  of  the 
external  muscles  of  the  eye,  and  not  to  the  dilatation  and  contraction 
of  the  iris,  nor  to  the"  muscularity  of  the  crystalline  lens,  by  which  its 
convexity  could  be  increased  or  diminished,  a  doctrine  which  had 
been  promulgated  in  a  paper  by  Dr.  Thomas  Young,  in  the  preced- 
ing year.  This  subject  is  one  of  great  interest,  and  has  been  very 
frequently  agitated ;  and  though  an  illustrious  foreigner,  M.  Arago, 
has  recently  defended  the  theory  of  Dr.  Young  with  great  ingenuity 
and  warmth,  yet  physiologists  and  anatomists  are  by  no  means  agreed 
on  the  adoption  of  this  or  any  other  single  explanation. 

Mr.  John  Bell  was  Senior  Wrangler  at  Cambridge  in  1786,  and 
a  Fellow  of  Trinity  College.  Though  labouring  under  physical  dis- 
advantages of  no  ordinary  kind,  and  such  as  were  apparently  the 
most  adverse  to  success  in  the  public  exercise  of  his  profession  as  a 
lawyer,  yet  he  conquered  every  difficulty  and  reached  the  highest 
eminence  by  his  great  acuteness  and  strength  of  mind,  his  extensive 
legal  knowledge,  and,  not  a  little,  likewise,  by  his  sturdy  integrity  and 
love  of  truth,  which  he  respected, — a  rare  virtue—,  even  in  advocating 
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the  claims  of  a  client  Mr.  Bell,  with  an  uncommon  exereide  of 
philosophy,  retired  from  the  active  duties  of  his  profession,  whilst  in 
the  receipt  of  a  splendid  income  from  it,  on  the  first  warnings  of 
the  approaches  of  the  infinnities  of  old  age.  He  was  a  man  of  great 
liberality  and  kindness  of  heart,  and  remarkable  for  the  steadiness 
of  his  attachment  to  a  large  circle  of  professional  and  other  friends. 

The  Rev.  William  Lax,  formerly  Fellow  of  Trinity  College,  and 
Lowndes's  Professor  of  Astronomy  and  Geometry  in  the  University 
of  Cambridge,  was  Senior  Wrangler  in  the  year  preceding  Mr.  Bell, 
and  throughout  life  one  of  his  most  intimate  friends :  he  contributed 
two  papers  to  our  Transactions ;  one  in  1796,  on  a  subject  of  no 
great  importance,  and  the  other  in  1809,  on  the  method  of  ex« 
amining  the  divisions  of  astronomical  instruments,  in  the  same  vo- 
lume which  contained  papers  on  similar  subjects  by  Mr.  Cavendish 
and  Mr.  Troughton.  The  method  proposed  by  Mr.  Lax,  though 
very  ingenious,  requires  great  labour  and  time,  and  is  inferior  in 
accuracy  and  efficiency  to  that  which  was  adopted  by  Mr.  Troughton 
for  tabulating  the  errors  of  the  primary  divisions  of  circular  instru- 
ments. Professor  Lax  was  the  author  of  Tables  to  be  used  with  the 
Nautical  Almanack,  and  he  had  built  a  small  observatory  at  his  re- 
sidence in  Hertfordshire,  where  he  occupied  himself  for  the  last 
thirty  years  of  his  life  with  studies  and  pursuits  connected  with  the 
advancement  of  astronomy. 

Sir  John  Sinclair  devoted  nearly  the  whole  of  a  very  long  and 
laborious  life  to  pursuits  and  inquiries  connected  with  the  improve- 
ment of  agriculture  and  the  general  benefit  of  his  countrymen.  He 
was  a  very  voluminous  author ;  and  though  different  opinions  may 
be  entertained  of  the  merit  and  usefulness  of  some  of  his  later  pro- 
ductions, the  Statistical  Account  of  Scotland  which  he  originated^ 
and  arranged,  will  be  a  durable  monument  to  his  memory,  pre- 
senting as  it  does  a  more  complete  and  comprehensive  record  of  the 
state  of  that  kingdom  at  the  period  when  it  was  compiled,  than  is 
to  be  found  in  the  literature  of  any  other  country. 

Dr.  John  Gillies,  venerable  alike  for  his  great  age  and  his  amiable 
character,  was  the  successor  of  Dr.  Robertson,  as  the  king's  histo- 
riographer for  Scotland:  he  was  the  author  of  a  History  of  Greece 
and  of  the  World  from  the  conquests  of  Alexander  to  the  age  of 
Augustus,  and  he  translated  some  of  the  Greek  orators,  the  ethical, 
political  and  rhetorical  treatises  of  Aristotle,  upon  whose  specu- 
lative works  generally  he  wrote  a  very  enlarged  conunentary.  He 
was  a  pleasing  and  popular  writer,  though  not  very  profoundly  ac- 
quainted with  the  great  advances  which  have  been  made  of  late 
years  in  Germany  and  elsewhere  in  our  knowledge  of  archaeology 
and  historical  criticism. 

Sir  William  Gell  was  well  known  as  a  topographical  antiquary, 
and  published  works  of  great  interest  and  research,  some  of  them 
very  splendidly  embellished,  on  Pompeii,  and  on  the  modern,  as 
illustrating  the  ancient  topography  of  Troy,  Ithaca,  the  Pelopon- 
nesus, Attica  and  Rome.  He  was  a  very  accomplished  artist  and  a 
man  of  great  li^  eliness  of  conversation,  and  of  very  attractive  man- 
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nersi  Sir  William  Gell  was  formerly  Fellow  of  Emanuel  College, 
Cambridge,  and  was  attached,  for  some  time,  in  the  quality  of  Vice- 
chamberlain,  to  the  late  Queen  Caroline.  He  spent  the  later  years 
of  his  life,  a  victim  to  the  gout  and  other  infirmities,  at  Naples,  in 
the  neighbourhood  of  those  remarkable  ruins  which  he  had  so  care- 
fully and  so  beautifully  illustrated,  and  which  continued  to  supply 
him,  from  day  to  day,  with  fresh  objects  of  interesting  inquiry. 

Dr.  Warren,  though  one  of  the  most  distinguished  physicians  in 
this  metropolis,  contributed- very  little,  by  his  writings,  to  medical  or 
general  literature:  he  was  considered  to  be  an  accomplished  classical 
scholar,  and  a  man  of  very  extensive  acquirements :  he  was  a 
strenuous  vindicator  of  the  character  and  independence  of  his  pro- 
fession, and  though  his  manners  were  somewhat  abrupt,  and  some- 
times apparently  uncourteous,  yet  he  was  a  man  of  very  warm 
affections,  and  greatly  beloved  and  respected  by  a  large  body  of 
friends. 

Those  to  whom  Dr.  William  Elford  Leach  was  known  in  his  happier 
days,  when  in  the  full  enjoyment  of  health  and  reason,  can  best  ap- 
preciate the  great  loss  which  the  natural  sciences  and  our  national 
museum  sustained  by  that  melancholy  visitation,  which,  like  the 
hand  of  death,  terminated  his  scientific  labours.  His  enthusiastic 
devotion  to  his  favourite  studies,  his  great  knowledge  of  details, 
combined  with  no  inconsiderable  talents  for  classification,  were 
eminently  calculated  to  raise  him  to  the  very  highest  eminence  as  an 
original  and  philosophical  naturalist.  Though  his  career  of  research 
and  discovery  was  prematurely  cut  short,  yet  we  are  chiefly  indebted 
to  him  for  the  first  introduction  into  this  country  of  the  natural 
system  of  arrangement  in  conchology  and  entomology,  and  for  the 
adoption  of  those  more  general  and  philosophical  views  of  those 
sciences  which  originated  with  Latreille  and  Cuvier.  Dr.  Leach  was 
the  author  of  a  paper  in  our  Transactions  on  the  genus  Ocythoe, 
to  prove  that  it  is  a  parasitical  inhabitant  of  the  Argonaut.  He  wrote 
several  memoirs  in  the  Linnsean  Transactions ;  an  excellent  treatise 
on  British  Malacostraca :  and  he  also  contributed  largely  to  the 
Zoological  Miscellany,  to  Brewster's  Encydopsedia  and  to  the  French 
Dictionncdre  des  Sciences  Naturelles*  He  died  of  an  attack  of 
cholera  on  the  25th  of  August  last,  at  the  Palazzo  St.  Sebastiano,  in 
the  province  of  Tortona  in  Italy. 

The  last  name  which  occurs  in  the  melancholy  list  of  our  departed 
compatriot  associates,  is  that  of  Dr.  William  Henry,  to  whom  the 
science  of  chemistry  generally,  and  of  gaseous  chemistry  in  parti- 
cular, is  under  great  obligations.  He  was  the  author  of  nine  papers 
in  our  Transactions,  many  of  them  of  great  merit ;  and  his  System  of 
Chemistry  is  one  of  the  best  written  and  best  arranged  compen- 
diums  of  that  important  and  extensive  science,  which  has  been  pub- 
lished of  late  years,  whether  in  our  own  language  or  in  any  other. 
The  Memoirs  of  the  Manchester  Society  are  chiefly  indebted  to 
him,  in  conjunction  with  Dr.  Dalton,  for  the  high  character  which 
they  have  so  long  maintained.  Dr.  Henry,  like  Dr.  Woilaston,  made 
the  results  of  science,  obtained  by  the  most  original  and  diffi- 
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cult  researches,  the  foundation  of  a  splendid  fortune,  and  few  persons 
have  contributed  more  efFcctually,  by  their  discoveries  and  exertions 
to  the  promotion  of  thosi*  arts  and  manufactures  which  form  the 
foundation  of  the  prosperity  of  a  great  commercial  nation. 

Tlie  names  of  tlie  Foreign  members  whom  the  Society  has  lost 
during  the  last  year  are,  Andr6  Marie  Ampere  and  Antoine- 
Laurent  de  Jussieu,  both  of  them  members  of  the  Academie  des 
Sciences  de  France. 

Mens.  Ampere  was  bom  at  Lyons  in  1775,  and  made  his  first 
appearance  in  the  scientific  world  in  a  short  work  which  showed  con- 
siderable command  of  analysis,  entitled  Considerations  sur  la  Thiorie 
MatJi4matiquedu  Jeuy  in  which  the  question  of  the  safety  of  habitual 
and  indefinite  play,  cither  against  a  single  person  of  greater  fortune, 
or  indifferently  against  any  number  of  persons,  even  when  the  game 
is  perfectly  fair  and  equal,  is  discussed  and  solved,  and  its  result  ex- 
hibited in  a  form  full  of  warning  to  those  by  whom  gaming  is  pur- 
sued as  an  occupation,  in  which  success  or  failure  is  considered  as 
the  gift  of  fortune,  and  not  the  inevitable  result  of  calculation. 
M.  Ampdre  was  subsequently  appointed  Professor  of  the  Poly- 
technic School,  and  published  memoirs  on  the  integration  of 
partial  differential  equations,  and  on  other  subjects,  which  show 
a  profound  knowledge  of  some  of  the  most  refined  and  difficult 
artifices  of  analysis:  to  him  likewise  we  are  indebted  for  me* 
moirs  on  the  Mathematical  Theories  of  Electro-magnetic  Cur- 
rents, which  are  remarkable  for  the  skill  and  ingenuity  with  which 
the  powers  of  analysis  are  brought  to  bear  on  subjects  apparently 
the  most  remote  from  their  operation.  His  inquiry  into  the  equa- 
tion of  FresneUs  wave  surface  is  more  remarkable  as  an  example 
of  resolute  perseverance  than  of  success,  and  his  last  work,  on  the 
Philosophy  of  the  Sciences,  showed  him  to  be  much  less  happy 
in  his  metaphysical,  than  in  his  physical  and  analytical  speculations. 
M.  Ampere  was  a  man  of  great  simplicity  of  character,  and  his  ex- 
traordinary fits  of  absence  of  mind  were  not  unfrequently  made  the 
subject  of  much  innocent  amusement  He  took  no  part  in  the  cabals 
and  jealousies  which  too  frequently  disturb  the  peace  of  the  world 
of  science,  and  he  was  universally  respected  and  beloved  for  his 
great  integrity  and  the  kindness  of  his  affections. 

Antoine-Laurent  de  Jussieu,  a  name  singularly  illustrious  in  the 
annals  of  botanical  science,  was  born  at  Lyons  in  1748.  He  was 
nephew  to  the  great  Bernard  de  Jussieu,  under  whose  auspices  he  was 
first  introduced  into  the  scientific  world  of  Paris,  and  appointed,  at  a 
very  early  age,  demonstrator  of  botany  in  the  Jardin  du  Roi.  After 
this  appointment,  though  originally  destined  for  the  profession  of 
medicine,  he  devoted  himself  almost  exclusively  to  the  study  of 
botany,  more  especially  with  a  view  to  the  establishment  and  de- 
velopement  of  the  natural  system  of  arrangement,  a  very  bold  and 
successful  approximation  to  which  had  been  effected  by  his  uncle  in 
the  distribution  of  the  plants  in  the  Garden  of  the  Trianon.*     He 

♦  This  ?irrangeineut,  made  in  1759,  is  given  5y  his  nephew  at  the  condu^ioti  gf 
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succeeded  his  uncle  as  administrator  of  the  Jardin  desPlantcs  in  1779, 
and  published  two  memoirs  of  great  originality  and  importance  on 
the  relative  value  of  characters  in  the  distinction  of  the  genera  and 
orders  of  plants.  In  the  year  1789  he  published  his  great  and  truly 
classical  work  entitled  Crenera  PlarUarum  secundum  Ordines  na- 
turaks  disposita,  which  caused  a  total  revolution  in  the  science  of 
botany.  To  the  modification  and  extension  of  the  views  contained  in 
that  work,  rendered  necessary  by  new  observations  and  by  the  vast 
accession  of  new  genera  and  orders,  brought  from  the  tropics, 
South  America,  Australia,  and  elsewhere,  he  devoted  the  remainder 
of  his  life.  His  later  memoirs,  many  of  which  are  of  great  value,  are 
chiefly  contained  in  the  Annates,  and  subsequently  in  the  Memoires 
du  Museum  dHistoire  Naturelle,  M.  de  Jussieu  was  a  man  of  very 
simple  manners  and  amiable  character,  of  a  social  and  affectionate  tem- 
per, and  a  perfect  stranger  to  scientific  jealousies  and  intrigues.  He 
attained  to  an  extreme  old  age,  and  had  the  happiness  of  witnessing 
the  almost  universal  adoption  of  that  system  of  botanical  arrange- 
ment, the  establishment  of  which  had  formed  the  great  object  of  the 
labours  of  his  life. 

The  Secretary  then  read  thefollmcing  Report  of  the  Proceedings  of 

the  Council  since  the  last  Anniversary, 

The  Council,  on  the  3rd  of  March,  adopted  a  Report,  submitted 
to  them  by  the  Committee  whom  they  had  appointed  for  considering 
the  communications  from  the  Treasury  and  Excise  Office,  on  the 
subject  of  the  construction  of  instruments  and  tables  for  ascertaining 
the  strength  of  spirits,  in  reference  to  the  charge  of  duty  thereon,  and 
ordered  it  to  be  transmitted  to  the  Lords  Commissioners  of  His 
Majesty's  Treasury  j  who,  in  aclvnowledging  its  receipt,  were  pleaded 
to  express  "  their  best  thanks  to  H.  R.  H.  the  President,  and  to  the  So- 
ciety, for  the  obliging  nianner  in  which  they  had  met  the  wishes  of  the 
Board,  and  to  the  Committee  for  the  attention  they  gave  to  the  sub- 
ject, and  for  the  valuable  Report  with  which  they  had  furnished  that 
Board." 

The  Council,  conformably  with  the  recommendation  of  the  Do- 
nation Fund  Committee,  have  granted  £50  from  that  fund  to  Pro- 
fessor Wheatslone,  in  aid  of  the  experimental  inquiry  which  he  is 
prosecuting  on  the  measure  of  the  velocity  of  Electricity  when  pass- 
ing along  a  conducting  wire. 

A  letter  from  Baron  Von  Humboldt,  addressed  to  H.  R.  H.  the 
President,  relating  to  a  proposal  for  the  cooperation  of  the  Royal  So- 
ciety in  carrying  on  an  extensive  series  of  magnetical  observations, 
in  various  parts  of  the  earth,  having  been  communicated  by  H.  R.  H. 
to  the  Council,  it  was  referred  to  the  Astronomer  Royal  and  to 
S.  H.  Christie,  Esq.^  for  their  opinion  thereupon.    The   Report  of 

his  introduction  to  his  great  work,  published  in  1781) :  though  extremely  imperfect 
and  in  many  respects  erroneous,  it  was  founded  upon  just  principles,  and  was  in 
almost  every  respect  superior  to  those  which  had  been  proposed  by  Linnecus  and 
by  Tournefort. 
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these  Gentlemen  was  ordered  to  be  read  to  the  Society  and  printed 
in  its  proceedings  ;  and  a  Committee  has  been  appointed  to  consider 
ot  the  best  means  of  carrying  into  effect  the  measures  recommended  in 
that  Report. 

A  paper^  delivered  to  the  Secretary  at  one  of  the  ordinary  meetings 
of  the  Society,  entitled  '*  Requisition  for  a  Special  General  Meeting 
of  the  Royal  Society/*  and  signed  by  six  of  the  Fellows,  stating  the 
purposes  of  such  special  meeting  to  be  *'  to  consider  and  determine 
the  necessity  of  expunging  from  the  Journal  Book  of  the  Society*' 
certain  minutes  of  its  proceedings,  and  also  "  to  consider  the  princi- 
ple of  a  resolution,  passed  at  an  ordinary  meeting  of  the  Society,  by 
which  their  thanks  were  withheld  from  the  author  of  a  work  presented 
by  him  to  the  Society,"  having  been  laid  before  H.  R.  H.  the  Presi- 
dent and  Council,  they  were  unanimously  of  opinion  that  no  spe- 
cial meeting  has  the  power  of  expunging  minutes  of  past  proceedings 
of  the  Society.    The  Council  accordingly  ordered  a  Special  General 
Meeting  of  the  Society  to  be  called,  for  the  purpose  of  taking  into  con- 
sideration  only  the  latter  of  the  two  objects  stated  in  the  requisition. 
Mr.  Monk  Mason  having,  in  a  letter  addressed  to  H.  R.  H.  the 
President,  offered  the  Great  Vauxhall  Balloon  for  the  use  of  the  So- 
ciety^ a  Committee  was  appointed  to  take  this  proposition  into  con- 
sideration and  to  report  thereupon  to  the  Council. 

The  Council  have  awarded  a  Copley  Medal  to  Baron  Berzelius  for 
his  application  of  the  Doctrine  of  Definite  Proportions  in  Deter- 
mining the  Constitution  of  Minerals.  To  the  labours  of  this  distin- 
guished chemist^  science  is  indebted  for  many  of  the  facts  by  which  the 
Laws  of  Definite  Union  were  established.  As  early  as  1807,  soon  after 
Dalton  and  Gay-Lussac  had  made  known  their  views  on  this  vital 
branch  of  modern  chemistry,  Berzelius  commenced  an  elaborate  ex- 
amination on  the  proportions  in  which  the  elements  of  compound 
bodies  are  united,  beginning  with  the  salts,  and  subsequently  extend- 
ing his  researches  to  all  other  departments  of  his  science,  as  well  to 
the  products  of  organized  existences  as  to  those  of  the  mineral 
world.  The  first  part  of  the  inquiry  appeared  in  a  series  of  essays  in 
the  Afhandlingar  i  Fysik,  Kemi,  och  Mineralogie,  t.  iii.  iv.  v.  and 
vi.,  as  also  in  the  Memoirs  of  the  Academy  of  Sciences  of  Stock- 
holm,  for  the  year  1813.  Since  that  period  he  has  almost  constantly 
been  more  or  less  occupied  with  researches  bearing,  or  illustrative 
of,  the  same  subject.  His  numerous  analyses  of  minerals  enabled 
him  at  once  to  elucidate  their  nature  through  the  light  derived  from 
the  laws  of  definite  combination,  and  at  the  same  time  to  supply  in 
the  composition  of  minerals  a  splendid  confirmation  of  the  universa- 
lity of  those  laws.  It  is  for  this  branch  of  his  inquiry  that  the  Copley 
Medal  has  been  awarded. 

A  Copley  Medal  is  also  awarded  to  Francis  Kiernan,  Esq.,  for  his 
discoveries  relative  to  the  Structure  of  the  Liver,  as  detailed  in  his 
paper  communicated  to  the  Royal  Society,  and  published  in  the  Phi- 
losophical Transactions  for  1833. 

Before  the  researches  of  Mr.  Kiernan,  the  liver  was  supposed  to 
consist  of  two  dissimilar  substances,  composed  of  brown  pnrenchy- 
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matous  granules^  contained  in  a  yellow  substratum.  The  relation 
of  the  Tetoels  and  excretory  ducts  to  these  supposed  dissimilar  sub- 
stances was  not  known  ;  nor,  although  the  organ  was  considered 
to  be  a  conglomerate  gland,  were  the  glandules  of  which  it  was  con- 
jectured to  be  composed,  defined  in  magnitude,  shape,  or  disposition. 
Mr.  Kiernan*s  discoveries  show  that  in  place  of  two  textures  there 
exists  but  one ;  and  that  the  difference  of  colo^ir.  results  from  the 
accidental  congestion  of  one  or  other  of  the  systfitis  of  vessels,  which 
are  found  in  the  liver.  Mr.  Kiernan  has  further  satisfactorily  de- 
monstrated the  size  and  limits  of  the  integral  glandules  of  which 
the  liver  consists.  He  has  traced  the  relation  to  these  glandules  of 
the  different  orders  of  vessels,  which  are  distributed  through  the  organ, 
and  has  explained  the  mechanism  of  biliary  secretion.  He  has 
shown  that  all  the  blood  employed  in  secreting  bile  is  venous  3  and 
that  the  origins  of  the  biliary  ducts  differ  in  an  important  respect 
from  the  origins  of  the  ducts  of  all  other  glands  :'  inasmuch  as  they 
form  a  series,  not  of  coiled  or  branching  tubes,  but  >  of  anastomosing 
vessels,  constituting  a  tubular  network. 

Mr.  Kiernan*s  researches  display  great  industry  and  ingenuity ; 
when  foiled  by  the  difficulties  which  had  foiled  preceding  anatomists,  he 
applied  a  principle  that  had  not  been  thought  of  before  to  facilitate 
the  investigation  of  structure.  Hitherto,  however  eminent  the  En- 
glish have  been  in  physiology,  (and  the  most  eminent  of  physiolo- 
gists, Harvey,  was  an  Cnglishman>)  they  have  been  behind  the  Ger« 
mans  and  the  Italians  in  anatomy.  The  discovery  which  Mr.  Kier- 
nan has  made,  exceeds  in  originality,  and  in  importance  is  scarcely 
inferior  to  any  single  anatomical  discovery  on  record.  Its  originality 
consists  in  this ;  it  may  be  estimated  from  the  circumstance  that 
nothing  which  had  been  previously  done  on  this  subject  affords  a  clue 
to  what  he  has  found;  and  the  difficulty  of  the  inquiry  may  be  underr 
stood  from  this ;  that  although  many  had  undertaken  it,  all  had  pre- 
viously failed.  The  importance  of  the  facts  displayed  may  be  gathered 
from  the  consideration,  that  they  greatly  elucidate  the  morbid 
anatomy  of  the  liver,— -a  part  of  the  human  frame^  which  is  remark- 
able for  the  frequency  and  variety  of  its  diseases,  and  at  the  same 
time  for  the  facility  with  which  it  may  be  influenced  by  remedial 
agents. 

The  Royal  Medal  for  the  present  year,  which  the  Council  had  pro- 
posed to  give  to  the  most  important  paper  in  Astronomy  communi- 
cated to  the  Royal  Society  within  the  last  three  years,  is  awarded  to 
Sir  John  Frederick  William  Herschel,  for  his  Catalogue  of  Nebuls 
and  Clusters  of  Stars,  published  in  the  Philosophical  Transactions  for 
1833. 

In  delivering  this  Medal  His  Royal  Highness  addressed  the 
Society  as  follows : — 

This,  Gentlemen,  is  the  second  time  that  a  Royal  Medal  has  been 
adjudged  to  Sir  John  Herschel,  for  researches  in  a  department  of 
Astronomy  which  has  descended  to  him  as  an  hereditary  possession  j 
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and  1  believe  I  may  venture  to  say,  that  in  no  case  has  a  nob(e  inhe- 
ritance been  more  carefully  cultivated  or  more  enriched  by  new 
acquisitions.  The  catalogue  for  which  the  Royal  Medal  is  now  given, 
contains  a  list  of  2500  nebulae  and  clusters  of  stars,  the  same  number 
which  had  been  observed  and  catalogued  by  his  father^  though  only 
2000  of  them  are  common  to  both  catalogues  ;  the  right  ascensions 
and  declinations  of  all  these  objects  are  determined ;  the  general  cha- 
racter of  their  appearance  recorded ;  and  all  those  which  present  any 
very  extraordinary  character,  shape,  or  constitution,  of  which  there 
are  nearly  100,  are  drawn  with  a  delicacy  and  precision  which  is 
worthy  of  an  accomplished  artist.  It  presents  a  record  of  those 
objects  so  interesting  as  forming  the  basis  of  our  speculations  on  the 
physical  constitution  of  the  heavens  which  are  observable  in  this 
hemisphere,  which  is  sufficiently  perfect  to  become  a  standard  of 
reference  for  all  future  observers,  and  which  will  furnish  the  means 
of  ascertaining  the  changes,  whether  periodical  or  not,  which  many  of 
them  are  probably  destined  to  undergo.  I  trust.  Gentlemen,  that  a 
long  time  will  not  elapse  before  we  shall  be  enabled  to  welcome  the 
return  of  Sir  John  Herschel  to  this  country,  with  materials  for  a 
catalogue  of  the  nebulae  of  the  southern  hemisphere  as  perfect  and 
as  comprehensive  as  that  which  we  are  this  day  called  upon  to  signa- 
lize with  the  highest  mark  of  approbation  which  it  is  in  our  power  to 
bestow.  He  will  then  have  fixed  the  monuments  of  an  imperishable 
fame  in  every  region  of  the  heavens. 

The  Royal  Medal  for  the  present  year,  which  the  Council  had 
proposed  to  give  to  the  most  jmportant  paper  in  Animal  Physiology 
communicated  to  the  Royal  Society  within  the  last  three  years,  is 
awarded  to  George  Newport,  Esq.,  for  his  series  of  investigations 
on  the  Anatomy  and  Physiology  of  Insects,  contained  in  his  two  pa- 
pers published  in  the  Philosophical  Transactions  within  that  period. 

Mr.  Newport,  to  whom  the  Society  was  indebted  in  1 832  for  a 
very  valuable  and  elaborate  anatomical  investigation  of  the  nervous 
system  of  the  Sphinx  ligustri  of  Linnaeus,  and  of  the  successive 
changes  which  that  insect  undergoes  during  the  state  of  larva,  and  the 
earlier  stages  of  the  pupa  state,  published  in  the  Philosophical 
Transactions  of  that  year,  has  since  prosecuted  this  arduous  and  la- 
borious train  of  inquiry,  under  circumstances  of  peculiar  difficulty, 
with  extraordinary  zeal  and  indefatigable  perseverance.  Within  the 
period  of  the  last  three  years  he  has  enriched  the  Transactions  with 
two  papers,  in  the  first  of  which,  read  to  the  Society  in  June  1834, 
he  has  extended  his  researches  into  the  structure  and  arrangement  of 
the  different  portions  of  the  nervous  system  of  the  same  insect,  fol- 
lowing their  successive  changes  through  the  remaining  stages  of  de- 
velopement  to  the  completion  of  the  imago,  or  perfect  state.  He 
devotes  particular  attention  to  the  study  of  the  periods  at  which 
those  several  changes  occur ;  for  he  has  found  that  they  vary  consi- 
derably in  the  rapidity  of  their  progress  at  different  epochs,  according 
as  the  vital  powers  are  called  into  action  by  external  influences,  or 
as  they  become  exhausted  by  their  efibrts  in  effecting  the  growth,  or 
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modifying  the  form  of  different  systems  of  organs.  The  labours  of 
Mr.  Newport  have  determined,  with  great  exactness,  those  periods, 
which  had  not  before  been  ascertained. 

Among  the  numerous  original  observations  of  Mr.  Newport  on  the 
arrangement  and  connexions  of  the  several  parts  of  the  nervous 
system,  the  description  he  gives  of  the  origin  and  distribution  of  the 
visceral  nerve,  which  he  shows  to  be  analogous  to  the  pneumo- 
gastric  nerve  of  vertebrated  animals,  and  also  of  the  system  of  nerves 
corresponding  to  those  which  have  been  considered  as  peculiarly 
subservient  to  the  supply  of  the  respiratory  organs,  are  particularly 
deserving  of  notice.  In  the  course  of  this  investigation  many  new 
and  important  facts  are  brought  to  light,  which  had  escaped  the 
observation  of  Lyonet,  Miiller,  Brandt  and  Straus-Durkheim.  Mr. 
Newport  has  also  traced  a  remarkable  analogy  in  the  origin  and  dis< 
tribution  of  the  two  distinct  classes  of  nerves,  the  one  subservient 
to  sensation,  and  the  other  to  volition,  belonging  to  insects,  with 
those  belonging  to  vertebrated  animals,  and  has  thus  given  greater 
extension  to  our  views  of  the  uniformity  existing  in  the  plans  of 
animal  organization  than  we  before  possessed,  and  which  are  thus 
made  to  comprehend  the  more  minute,  as  well  as  the  larger  tribes 
of  the  animal  creation. 

In  a  memoir  on  the  Respiration  of  Insects,  more  recently  commu- 
nicated to  the  Society,  and  of  which,  at  its  last  meeting  in  June,  the 
title  only  could  be  announced,  Mr.  Newport  has,  with  great  diligence 
and  success,  investigated  the  variations  occurring  in  this  function  in 
the  different  periods  of  insect  developement.  He  has  minutely  traced 
the  several  changes  which  the  tracheas  and  spiracles  undergo  during 
the  transformations  of  the  insect,  and  has  particularly  described  the 
successive  developement  of  the  air-vesicles  in  connexion  with  the 
power  of  flight.  He  has  given  a  minute  and  accurate  description  of 
the  system  of  muscles,  both  of  inspiration  and  of  expiration,  of  the 
Sphinx  ligustri  -,  has  investigated  their  various  modes  of  action,  with 
reference  more  especially  to  the  different  classes  of  nerves  appro- 
priated to  these  functions;  and  has  established  a  distinction  in  the 
offices  ot*  these  nerves,  corresponding  to  the  sources  from  which  they 
derive  their  origin,  and  presenting  remarkable  analogies  with  similar 
distinctions  in  the  nerves  of  vertebrated  animals.  He  has  given  the 
result  of  a  series  of  original  experiments  on  the  products  of  respira- 
tion in  this  class  of  animals,  and  of  their  variations  under  different 
circumstances  of  temperature,  of  submersion,  and  of  confinement  in 
unrespirable  and  deleterious  gases  -,  and  he  has  deduced  important 
conclusions  relative  to  the  circumstances  which  govern  the  proper- 
ties of  oxygen  consumed  and  of  carbonic  acid  generated.  He  has 
alsocommunicated  various  results  to  which  he  has  arrived  concerning 
the  capabilities  which  insects  possess  of  supporting  life  during 
longer  or  shorter  periods,  when  immersed  in  different  media. 

For  the  original  views  presented  in  these  two  papers,  as  well  as 
for  the  mass  of  valuable  information  they  contain,  the  results  of 
much  laborious  and  well-directed  research  in  the  more  difficult  de- 
partments of  the  Anatomy  and  Physiology  of  Insects,  prosecuted 
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under  ctrcumstances  which  would  have  repressed  the  exertions  t>f  a 
less  ardent  inquirer  into  truth,  the  Council  have  considered  Mr. 
Newport  as  highly  deserving  the  distinction  they  have  conferred 
upon  him  by  the  award  of  the  Royal  Medal  for  Animal  Physiology  in 
the  present  year. 

The  Council  proj»ose  to  give  one  of  the  Royal  Medals  in  the  year 
1839  to  the  most  important  unpublished  paper  in  Astronomy  com- 
municated to  the  Royal  Society  for  insertion  in  their  Transactions 
after  the  present  date,  and  prior  to  the  termination  of  the  Sessions 
in  June  1839. 

The  Council  propose  to  give  one  of  the  Royal  Medals  in  the  year 
1839,  to  the  most  important  unpublished  paper  in  Physiology,  com- 
municated for  insertion  in  their  Transactions  after  the  present  date^ 
and  prior  to  the  termination  of  the  Sessions  in  June  1 839. 

The  Statutes  relating  to  the  election  of  Council  and  Officers  were 
then  read  by  the  Secretary  ;  and  Davies  Gilbert,  Esq.,  and  Francis 
Kiernan,  Esq.,  being  nominated  by  the  President,  with  the  appro- 
bation of  the  Meeting,  Scrutators  to  assist  the  Secretaries  in  ex- 
amining the  Balloting  Lists,  the  Votes  of  the  Fellows  present  were 
collected. 

The  Ballot  being  taken,  the  Scrutators  reported  the  following  as 
the  result : 

President:  His  Royal  Highness  the  Duke  of  Sussex,  K.G. — 
Treasurer:-  Francis  Baily,  Esq. — Secretaries:  Peter  Mark  Roget^ 
M.D.J  John  George  Children,  Esq. — Foreign  Secretary:  Charles 
Konig,  Esq. 

Other  Members  of  the  Council :  George  Biddell  Airy,  Esq.,  A.R.  -, 
William  Allen,  Esq. ;  John  Bostock,  M.D. ;  The  Earl  of  Burlington^ 
Samuel  Hunter  Christie,  Esq.;  Viscount  Cole,M.P. ;  Joseph  Henry 
Green,  Esq. ;  George  Bellas  Greenough,  Esq.  j  William  Lawrence, 
Esq.;  John  Lindley,  Phil.  D.  5  John  William  Lubbock,  Esq.,  M.A. ; 
Rev.  George  Peacock,  M.A. ;  William  Hasledine  Pepys,  Esq.  j  Rev. 
Adam  Sedgwick,  M.A.)  William  Henry  Smyth,  Capt.  R.N.  j  Wil- 
liam Henry  Fox  Talbot,  Esq. 

The  Thanks  of  the  Society  were  then  voted  to  the  Scrutators  for 
their  trouble  in  assisting  at  the  election. 

The  following  is  the  statement  with  respect  to  the  Receipts  and  Pay- 
ments of  the  Society  during  the  preceding  year,  which  was  laid  on 
the  table  by  the  Treasurer. 
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'Ment  of  the  Receipts  cind  Payments  of  the  Society  between  Nov,  28, 1 835, 

and  Nov.  29,  1836. 

Receipts. 

£/.  s»  d, 

nee  in  the  hands  of  the  Treasurer  at  the  last  Audit  . .  218  .3  8 

Veekly  Contributions,  at  one  shilling 104  0  0 

Quarterly  Contributions,  at  £1    391  0  0 

idmission  Fees 290  0  0 

•mpositions  for  Annual  Payments  at  £40 80  0  0 

•mpositions  for  Annual  Payments  at  £60 420  0  0 

ks:— 

One  year's  rent  of  estate  at  Mablethorpe :  due     £.    s,    d, 
at  Michaelmas,  (less  the  expenses  of  de- 
fending the  suit,  £13  17  6) 93     2     6 

One  year's  rent  of  lands  at  Acton :  due  at 

Michaelmas    60     0     0 

One  year's  fee-farm  rent  of  lands  in  Sussex ; 

land-tax  deducted  :  due  at  Michaelmas  ..      19     4     0 

One  fifth  of  the  clear  rent  of  an  estate  at  Lam- 
beth Hill,  from  the  Royal  College  of  Phy- 
sicians, in  pursuance  of  Lady  Sadleir's  will : 
due  at  Midsummer 3     0     0 

Interest  to  Christmas  1835  on  the  produce  of 

the  sale  of  the  Coleman-street  premises  . .      42  13     8 

218     0     2 

idends  on  Stock — : 

One  year's  dividends  on  £14,000  Reduced  3  per 

cent.  Annuities 420     0     0 

Dividend  on  £3452.  j.  1  Consols,  the  produce 

of  the  premises  in  Coleman-street,  sold  . .      51   15     7 

Donation  Fund. 
Oneyear's  dividends  on  £38ii0. 19.  3  Consols  114  12     6 

Pulteney  Fund. 
One  year's  dividends  on  £^00  Consols    .  • .  •        6     0     0 

Rumford  Fund. 
One  year's  dividends  on  £2161. 0.  10  Consols     64  16     8 

Fairchild  Fund, 

One  year's  dividends  on  £100  New  South  Sea 

Annuities 3     0     0 

r-^ 660     4     9 


Carried  forward £2381     8     7 
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£.      s.  i. 

Brought  forward 2381     8    7 

From  the  Lords  of  the  Treasury,  being  the 
amount  of  sundry  items  paid  on  account  of 
the  Excise  Committee  in  the  present  and 

preceding  years 135  17     0 

Miscellaneous  Receipts : — 

Sale  of  Philosophical  Transactions  and  Abs* 

tracts  of  Papers 313  11     8 

Sale  of  Sir  H.  Davy's  Discourses 15     0 

450     3    8 

Total  Receipts £  2831   12    3 

2.  Payments. 

£.     s.     I 
Lady  Sadleirs Legacy. — ^The  Poor  of  the  Parish,  in  pursuance 

of  Lady  Sadleir's  Will 3     0    0 

Fair  child  Lecture. — The  Rev.  J.  J.  Ellis,  for  delivering  the 

Fairchild  Lecture 3     0    0 

Bakerian  Lecture. — ^John  William  Lubbock,  Esq.,  for  the 

Bakerian  Lecture 4     0    0 

Donation  Fund. — Mr.  Wheatstone,  for  Experiments 50     0    0 

Salaries: —  £.     s.    d. 

Dr.  Roget,  one  year,  as  Secretary    105  0  0 

J.  G.  Children,  Esq.,  one  year,  as  Secretary. .  105  0  0 

Ditto  for  Index  to  Phil.  Trans. 5  5  0 

C.  Konig,  Esq.,  one  year  as  Foreign  Secretary  20  0  0 

Mr.  Roberton,  one  year, as  Assistant-Secretary  160  0  0 

Mr.  W.  E.  Shu ckard,  one  year  as  Librarian. .  50  0  0 

Mr.  Gould,  one  year,  as  Porter 60  0  0 

505     5    0 

Fire  Insurance,  on  the  Society's  Property 22  1 1     6 

Mrs.  Coppard :  Gratuity 10     0    0 

Excise  Committee  {repaid  by  the  Lords  of  the 
Treasury) : 

Printing  Proceedings  of  Excise  Committee  19  16  0 

Mr.  Russell,  for  calculating  Tables. .....  55  0  0 

Mr.  Jones,  for  calculating  Tables    10  0  0 

Mr.  Newman 3  4  4 

88     0    4 

Taylor :  on  account  of  printing  the  Catalogue 200     0    0 


Carried  forward £  885   16     10 
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£i,      s,    d, 

^s :—  Brought  forward 885  16  10 

Taylor  : 

Priating  the  Phil.  Trans.,  1835,  part  2,  and 
1836,  part  1 ;  Proceedings,  Nos.  22 — 25 ; 
Circulars,  Lists  of  Fellows,  Ballot-lists, 
Statement  of  Payments,  and  Minutes  of 

Council,  &c 340  10     6 

Bowles  and  Grardiner : 

Paper  for  the  Phil.  Trans.,  1836,  parts  1 

and  2 207     4     0 

Basire: 

Engraving  and  Copper-plate  Printing  for 

the  Phil.  Trans.,  1836,  parts  1  and  2,  8cc.  343     9     3 
Walker: 

Engraving  for  Phil.  Trans.,  1836,  part  2.     54     3     0 
Gyde: 
Sewing  and  Boarding  1650  Parts  of  Phil. 

Trans 56     6     8 


1001   13     5 


Mr.  Bassett:  Surveying,  {Jkst  year) 88  19     0 

Few  &  Co.,  Solicitors 41     9     7 

Tuckett : 

Bookbinding 37     6     8 

Chappell :  » 

Stationery 25   17     0 

Saunderson : 

Shipping  expenses • .  •  •  •        9   10     3 

Brecknell  and  Turner : 

Wax  Lights,  Candles,  and  Lamp  Oil 35  16     0 

Skelton : 

Cleaning  Chandeliers;  and  repairing  Lamps, 

Locks,  &c 7     6     2 

Cubitt : 

Repairing  Window  Frames,  Map  Cases,  &c.    44  17     8 
Vamham : 

Map  Cases 14  19     6 

Cobbett  and  Sou : 

Window-cleaning  and  Glazing    115     0 

GKnllim: 

Large  Mats,  Brushes,  Fire  wood,&c 5     3     8 

Exchequer  Fee 6     6 

Arnold  and  Dent : 

Cleaning  and  Regulating  Clocks 4     4     0 

Wood : 

For  Coals  30  16     0 

Troughton  and  Simms : 

Repairing  Instruments   7     8     6 

305  15     6 


Carried  forward £2193     5     9 

2m 
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£.     s.    d. 
Brought  forward 2193     5    9 

Taxes  and  Parish  Rates  : 

Window  Tax 11     1  9 

Land  Tax 3  15  0 

Poor  Rate 8     0  0 

Church  Rate 2  15  0 

Rector's  Rate 10  0 

26  11    9 

Petty  Charges  : 

L'lnscitut  Journal 15  0 

Postage  and  Carriage 17     2  2 

Extra  Porterage 1     4  0 

Expenses  on  Foreign  Packets,  &c.  , 7  12  9 

Stamps ...•• 1     5  6 

Cleaning  Library    19  6 

Charwoman's  Wages 27     6  0 

Extra  Charwoman's  work  . ,  . . , 3   10  6 

Miscellaneous  expenses ••..•.  18  .14  5 

78     9  10 

Total  Payments £2298     7    4 

Balance  in  the  hands  of  the  Treasurer 533     4  11 

•   * 

£2831   12    3 


November  29th,  1836. 


FRANCIS  BAILY,  Treasurer, 


The  Treasurer  remarked,  that  all  the  sums  due  to  the  Society  have 
been  collected,  except  £35.  2^.  Orf.  owing  by  six  defaulters.  And 
all  the  claims  on  the  Society  have  been  paid,  excepting  three  un- 
settled bills  amounting  to  about  £  1 00. 

The  Treasurer  also  made  the  following  statement  with  respect  to 
the  number  of  Fellows,  viz  : 


Patron 

and 

Honorary 

Foreign. 

Having 
compound- 
ed. 

Paying 

21.  12*. 

Annually. 

Paying 

4/.  0*. 

Annually. 

Total. 

793 
793 

November,  1835 
Since  elected 
Since  deceased 
Since  compounded 
Defaulters 

10   . 

48 
"-2 

598 

-f-9 

-17 

-fl 

41 

96 
H-21 

—  2 

—  1 
-5 

November,  183  6 

10 

46 

591 

37 

109 

The  Treasurer  farther  remarked,  that,  agreeably  to  the  practice 
of  preceding  Treasurers^  the  several  frust  accounts  are  blended  with 
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the  statement  of  the  property  belonging  to  the  Society.  But  it  may 
be  the  subject  of  consideration  whether  such  accounts  ought  not, 
in  future,  to  be  kept  totally  distinct  and  separate.  At  the  last 
anniversary  there  was  a  balance  of  £356.  5s.  lOd.  arising  from  the 
sale  of  MSS.  to  the  British  Museum,  which,  together  with  the 
balances  on  the  Rumford  and  Donation  funds,  were  then  (and  are 
now)  included  in  the  general  assets  of  the  Society ;  but  which  must 
be  specially  appropriated  to  particular  purposes,  and  not  tp  the  ge- 
neral expenditure  of  the  Society. 
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THE    ROYAL    SOCIETY. 

1 836.  No.  28. 


December  8,1836. 

FRANCIS  BAILY,  Esq.,  V.P.  and  Treas.,  in  the  Chair. 

Charles  Mackenzie,  Esq.,  who  at  the  last  Anniversary  had  ceased 
to  be  a  Fellow  from  the  non-payment  of  his  annual  contribution, 
was,  at  this  meeting,  re-admitted  by  ballot  into  the  Society,  agree- 
ably to  the  provision  of  the  Statutes. 

A  paper  was  read,  entitled,  '<  Inquiries  respecting  the  Constitu- 
tion of  Salts.  Of  Oxalates,  Nitrates,  Phosphates,  Sulphates,  and 
Chlorides."  By  Thomas  Graham,  Esq.,  F.R.S.  Edin.,  Professor  of 
Chemistry  ift  the  Andersonian  University  of  Glasgow,  Correspond- 
ing Member  of  the  Royal  Academy  of  Sciences  of  Berlin,  &c.  Com- 
-muhicated  by  Richard  Phillips,  Esq.,  F.R.S. 

The  results  which  the  author  had  obtained  from  his  former  expe- 
riments, and  of  which  he  communicated  an  account  to  the  Royal 
Society,  suggested  to  him  the  probability  that  the  law  with  re- 
spect to  water  being  a  constituent,  of  sulphates,  would  extend  also 
to  any  hydrated  acid  and  the  magnesian  salt  of  that  acid.  As  he 
had  already  found  that  the  sulphate  of  water  is  constituted  like  the 
sulphate  of  magnesia,  so  he  now  finds  the  oxalate  of  water  to  re- 
semble the  oxalate  of  magnesia,  and  the  nitrate  of  water  to  resem- 
-ble  the  nitrate  of  magnesia.  His  researches  render  it  probable  that 
the  correspondence  between  water  and  the  magnesian  class  of  oxides 
extends  beyond  their  character  as  bases;  and  that  in  certain subsalts 
of  the  magnesian  class  of  oxides,  the  metallic  oxide  replaces  the 
Avater  of  crystallization  of  the  neutral  salt,  and  discharges  a  func- 
tion which  was 'thought  peculiar  to  water.  In  the  formation  of  a 
double  sulphate,  the  author  finds  that  a  certain  degree  of  substitu- 
tion or  displacement  occurs ;  such  as  the  displacement  of  an  atom 
of  water  pertaining  to  the  sulphate  of  magnesia,  by  an  atom  of  sul- 
phate of  potash,  to  form  the  double  sulphate  of  magnesia  and  pot- 
ash. The  same  kind  of  displacement  appears  to  occur,  likewise,  in 
the  construction  of  double  oxalates ;  and  the  application  of  this 
principle  enables  us  to  understand  the  constitution  both  of  the 
double  and  super-oxalates,  and  to  explain  the  mode  of  their  deriva- 
tion. 


The  author  then  proceeds  to  apply  these  principles  to  the  analy- 
sis of  the  oxaK\tes;  and  1st,  of  the  oxalate  of  water,  or  hydrated 
oxalic  acid;  2ndly,  of  oxalate  of  zinc;  3rdly,  ofoxalate  of  magnesia; 
Stilly,  of  oxalate  of  lime ;  5th ly,  of  oxalate  of  barytes  ;  6thly,  of 
oxalate  of  potash;  7thlv,  of  hinoxalate  of  potash;  8thly,  of  quad- 
roxulate  of  potash;  9thly,  of  oxalate  of  ammonia  j  lOthly,  of  oxalate 
of  soda ;  1 1  thly,  of  binoxulate  of  soda ;  and  lastly,  of  the  double 
oxalates,  such  as,  1st,  oxalate  of  potash  and  copper ;  Sndly,  oxalate 
of  cliromium  and  potash  $  Srdly^  oxalate  of  peroxide  of  iron  and 
potash ;  and  4thly,  of  oxalate  of  peroxide  of  iron  and  soda. 

In  the  second  section  he  treats  of  the  nitrates;  and  1st,  of  hy- 
drated nitric  acid,  or  the  nitrate  of  water ;  2ndly,  of  nitrate  of  cop- 
per ;  Srdly,  of  subnitrate  of  copper;  4 thly,  of  nitrate  and  subnitrate 
of  bismuth  ^  5thly,  of  nitrate  of  zinc;  6thly,  of  nitrate  of  magnesia; 
and  7th1y,  of  supposed  double  nitrates  and  supemitrates.  He  con- 
cludesj  from  his  experiments  on  this  subject,  that  there  is  no  proof 
of  the  existence  of  a  single  supernitrate. 

In  the  third  section  he  discusses  the  constitution  of  the  phos* 
phates.  Phosphoric  acid,  he  observes,  is  quite  peculiar  in  being 
capable  of  combining  with  bases  in  three  different  proportions; 
fprming,  besides  the  usual  class  of  monobasic  salts,  containing  one 
atom  of  acid  to  one  atom  of  protoxide  as  base,  two  other  anormal 
classes  of  salts,  in  which  two  or  three  atoms  of  base  are  united  to 
one  atom  of  acid,  namely,  the  pyrophosphates  and  the  common 
phosphates,  as  they  are  usually  denominated,  but  which  the  author 
proposes  to  designate  by  the  terms,  bibasicy  and  tfibasic  phosphates. 
Arsenic  acid  forms  only  one  class  of  salts;  but  that  class  is  anormal; 
every  member  of  it  containmg  three  atoa\s  of  base  to  one  atom  of 
acid,  like  the  common,  or  tribasic,  phosphates.  These  anormal 
classes  of  phosphates  and  arseniates,  with,  perhaps,  the  phosphites, 
are,  the  author  believes,  the  only  known  salts  to  which  the  ordinary 
idea  of  a  subsalt  is  truly  applicable:  all  other  reputed  subsalts  be- 
ing probably  neutral  in  composition,  as  has  been  shown  by  the  au- 
thor in  the  case  of  the  subnitrate  of  copper ;  for  they  all  bear  an 
analogy  tQ  this  salt  in  their  small  solubility  and  other  properties, 
while  they  exhibit  little  resemblance  to  those  classes  of  phosphates 
and  arseniates  which  really  possess  more  than  one  atom  of  base.  A 
table  is  then  given,  containing  the  formulae  expressing  the  composi- 
tion of  the  most  important  phosphates,  together  with  a  new  nomen- 
clature by  which,  in  accordance  with  his  views,  the  author  proposes 
to  designate  these  tsalts.  He  then  enters  into  the  details  of  experi- 
ments illustrating  the  composition  of,  1st,  tribasic  phosphate  of  soda, 
ammonia,  and  water,  (or  the  microcosmic  salt  of  the  old  chemists): 
2ndly,  tribasic  phosphate  of  zinc  and  water,  (or  what  is  commonly 
called  phosphate  of  zinc"):  Srdly,  tribasic  arseniate  of  magnesia  and 
water,  (the  common  arseniate  of  magnesia):  4thly,  tribasic  phosphate 
of  magnesia  and  water,  (or  ordinary  phosphate  of  magnesia):  and 
5thly,  tribasic  phosphate  of  magnesia  and  ammonia,  (or  ammoniaco- 
magnesian  phosphate). 

In  the  fourth  section  he  treats  of  sulphates,  and  supports,  by  fur- 
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ther  evidence,  the  opinion  he  formerly  advanced ;  that  as  hisulphate 
of  potii^h  is  a  double  sulphate  of  water  and  potash,  and  ther^fbre 
neutral  in  its  composition,  so,  with  the  sole  exception  of  the  anor- 
mal  class  already  noticed,  all  salts,  usually  considered  as  bisalts  are, 
in  like  manner,  reall}*^  neutral  in  composition.  He  shows  that  this 
theory  is  strictly  applicable  to  the  red  chromate  of  potash,  which 
appeared  to  present  a  difficulty. 

The  chlorides  are  next  considered.  The  law  followed  by  the 
chlorides  of  the  magnesian  class  of  metals  appears  to  be  that  they 
have  two  atoms  of  water  strongly  attached  to  them,  and  which  may, 
therefore,  be  regarded  as  constitutional.  Thus,  chloride  of  copper 
crystallizes  with  two  atoms  of  water,  and  with  no  lower  proportion; 
but  several  chlorides  of  this  class  have  two  or  four  atoms  more;  the 
proportion  of  water  advancing  by  multiples  of  two  atoms.  The 
chlorides  have  probably  their  analogues  in  the  cyanides,  although  we 
are  less  acquainted  with  the  single  cyanides  oi  iron,  copper,  &c.: 
but  the  disposition  of  the  protocyanide  of  iron,  and  of  the  cyanide  of 
copper  to  combine  with  two  atoms  of  cyanide  of  potassium,  may  de- 
pend on  the  cyanides  of  iron  and  of  copper  possessing,  like  the  cor- 
res(X)nding  chlorides,  two  atoms  of  constitutional  water,  which  are 
displaced  by  two  atoms  of  the  alkaline  cyanide  in  the  fbrnKition  ef 
the  double  cyanides. 


December  15,  1836. 

WILLIAM  LAWRENCE,  Esq.,  V.P.,  in  the  Chair. 

Thomas  Graham>  Esq.,  M.A.,  was  elected  a  Fellow  of  the  So- 
ciety. 

A  paper  was  read,  entitled,  <*  Further  Observations  on  the  Optical 
Phenomena  of  Crystals."     By  Henry  Fox  Talbot,  Esq.,  F.ll.S. 

The  author  had  described,  in  a  former  paper,  the  remarkable!  cir- 
cular mode  of  crystallization  frequently  occurring  trom  a  solution 
of  borax  in  phosphoric  acid,  and  producing,  when  examined  by  the 
polarising  microscope,  the  appearance  of  a  black  cross,  with  four 
sectors  of  light,  and  occajsi.onally  coloured  rings,  upon  each  cryNtal. 
In  the  present  memoir,  he  describes  some  deviations  from  the  usual 
forms  of  crystalline  circles  ;  the  most  striking  varieties  consisting  in 
the  cross  being  itself  highly  coloured,  instead  of  black,  upon  a 
white  ground.  The  author  shows  that  these  crystals  consist  of  bo- 
racic.acid  alone,  resulting  from  the  decomposition  of  the  borax  by 
the  phosphoric  acid.  He  gives  an  explanation  of  the  optical  ap- 
pearances they  present  on  the  hypothesis  of  their  l>eing  constituted 
by  an  aggregate  of  acicular  crystals,  radiating  from  a  central  point; 
and  the  whole  circle  being  of  variable  thickness  at  different  distances 
from  its  centre,  and  acting  with  great  energy  on  polarised  light. 
Other  modes  of  crystalline  formation,  dependent  chiefly  on  the  prc- 
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sence  or  absence  of  combined  water,  are  next  described.  These 
sometimes  produce  crystals  composed  of  two  opposite  sectors  of  a 
circle,  united  at  the  centre  $  at  other  times,  they  exhibit  irregular 
elongated  shapes,  having  a  stem,  either  subdivided  at  both  extremi- 
ties into  minute  diverging  fibres,  or  abruptly  truncated ;  and  occa- 
sionally  they  present  regular  geometric  forms :  but,  whatever  be 
their  shape,  they  undergo,  in  general,  spontaneous  changes  in  the 
course  of  one  or  two  days  after  they  have  been  formed. 

The  author  then  notices  a  property  belonging  to  some  crystals, 
similar  to  that  possessed  by  the  tourmaline,  of  analysing  polarized 
light ;  for  which  reason  he  denominates  them  analytic  crystals.  As 
an  example,  he  mentions  those  obtained  by  dissolving  sulphate  of 
chromium  and  potash  in  tartaric  acid  by  the  aid  of  heat.  A  drop 
of  this  solution,  placed  on  a  plate  of  glass,  soon  yields,  by  evapora- 
tion, filmy  crystals,  which  frequently  have  this  property.  The 
plumose  crystals  of  boracic  acid,  when  crystallized  from  a  solution 
of  borax  in  phosphoric  acid,  also  possess  this  analytic  power,  and 
present  very  beautiful  appearances  when  viewed  with  the  polarizine 
microscope.  Another  instance  occurs  in  the  oxalate  of  potash  and 
chromium,  a  salt  whose  optical  properties  have  been  investigated  by 
Sir  David  Brewster.  If  gum  arabic  be  added  to  a  solution  of  this 
salt,  and  a  drop  of  it  be  put  between  two  plates  of  glass,  a  very 
beautiful  arborescent,  but  microscopic  crystallization  takes  place, 
composing  a  multitude  of  minute  prisms,  growing,  as  if  by  a  species 
of  vegetation,  and  variously  arranged  in  sprigs  and  branclilets,  often 
resembling  in  miniature,  the  tufts  of  marine  confervse.  A  similar 
plumose  appearance,  accompanied  with  the  same  analytic  proper- 
ties, is  obtained  from  the  evaporation  of  a  drop  of  a  mixed  solution 
of  nitre  and  gum  arabic.  This  analytic  efiect  is  shown  to  be  the 
consequence  of  the  high  degree  of  doubly  refractive  power  pos- 
sessed by  these  crystalline  filaments,  and  which  exists  even  in  those 
whose  diameter  is  evanescent  on  microscopic  examination.  The 
author  entertains  hopes  that  it  will  be  possible  to  obtain  large  and 
permanent  artificial  crystals,  which  may  possess  the  advantages  of 
the  tourmaline,  without  the  inconvenience  resulting  from  its  dark 
colour. 


December  22, 1836. 

FRANCIS  DAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 

William  Page  Wood,  Esq.,  was  elected  a  Fellow  of  the  Society. 

"  First  Memoir  on  the  Theory  of  Analytical  Operations."  By 
the  Rev.  Robert  Murphy,  M.A.,  F.R.S.,  Fellow  of  Caius  College, 
Cambridge. 

Thd  author  considers  the  elements  of  wiiich  every  distinct  analy- 
tical process  is  composed,  as  of  three  kin(!s ;  the  first,  being  the  sub- 
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jed^  that  is,  the  symbol  on  which  a  certain  notified  operation  is  to 
be  performed;  the  second,  the  operation  itself,  represented  by  its 
own  symbol;  and  the  third,  the  result,  which  may  be  connected  with 
the  former  two  by  the  algebraic  symbol  of  equality.  The  operations 
are  either  monomta/  or  polynomial;  simple  or  compound;  and  with, 
respect  to  their  order,  are  either  ^xerf  ox  free.  He  uses  the  term 
linear  operations  to  denote  those  of  which  the  action  on  any  subject 
is  made  up  by  the  several  actions  on  the  partn,  connected  by  the 
signs  plus  or  minus,  of  which  the  subject  is  composed ;  and  these 
linear  operations  likewise  may  be  monomial  or  polynomial. 

A  variety  of  theorems  for  trie  developement  of  functions  of  a  very, 
general  nature  are  then  deduced  from  expansions  of  the  fundamen- 
tal expressions,  derived  from  the  principles  stated  in  the  beginning. 
of  this  memoir :  and  various  laws  embracing  the  relations  subsisting 
between  analytical  operations,  and  the  fundamental  fnrmulse  for  their 
transformation  are  investigated. 

<*  Observations  and  Experiments  on  the  Solar  Rays  that  occasion 
Heat ;  with  the  application  of  a  remarkable  property  of  these  rays 
to  the  construction  of  the  Solar  and  Oxy-hydrogen  Gas  Micro- 
scopes." By  the  Rev.  J.  B.  Reade. ,  Communicated  by  J.  G.  ChiU 
dren,  Esq.,  Sec.  R.S. 

The  method  employed  by  the  author  for  obtaining,  by  a  com- 
bination o^  lenses,  the  convergence  to  foci  of  the  colorific  solar  rays, 
together  with  the  dispersion  of  the  calorific  rays,  consists  in  making 
a  beam  of  solar  light,  which  contains  both  kinds  of  rays,  pass,  after 
it  has  been  converged  to  a  focus  by  a  convex  condensing  lens, 
through  a  second  convex  lens,  placed  at  a  certain  distance  beyond 
that  focus :  that  distance  being  so  adjusted  as  that  the  calorific  rays, 
which,  from  their  smaller  refrangibility,  are  collected  into  a  focus 
more  remote  from  the  first  lens  than  the  colorific  ravs,  and  conse- 
quently  nearer  to  the  second  lens,  shall,  on  emerging  from  the 
latter,  be  either  parallel  or  divergent ;  while  the  colorific  rays,  which, 
being  more  refrangible,  had  been  collected  into  a  focus  nearer  to  the 
first  lens,  and  more  distant  from  the  second,  will  be  rendered  con- 
vergent by  this  second  lens;  so  that  the  second  focus,  into  which 
they  are  thus  collected,  will  exhibit  a  brilliant  light  without  mani- 
festing any  sensible  degree  of  heat.  The.  light  so  obtained  may  be 
advantageously  applied  to  the  solar,  and  to  the  oxy-hydrogen  mi- 
croscopes, from  its  producing  no  injurious  effects  on  objects  inclosed 
in  Canada  balsam,  or  even  on  living  animalcules  exposed  to  its  in- 
fluence. 

Another  improvement  in  the  construction  of  the  microscope  em- 
ployed by  the  author,  consists  in  the  cell  for  holding  objects  being 
made  to  move  quite  independently  of  the  field  glass ;  so  that  the 
best  focus  is  obtained  by  an  adjustment  which  does  not  disturb  the 
field  of  view. 

The  Society  then  adjourned  over  the  Christmas  vacation)  to  meet 
again  on  the  12th  of  January  next. 
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January  12,  1837. 

CAPTAIN  SMYTH,  R.N.,  Vice-President,  in  the  Chair. 

**  An  attempt  to  account  for  the  discrepancy  between  the  actual 
Velocity  of  Sound  in  Air  or  Vapour,  and  that  resulting  from  tlieory." 
By  the  Rev.  WilUam  Ritchie,  LL.D.,  F.R.S.  Professor  of  Natural 
Pbilosophy  at  the  Royal  Institution,  and  ia  University  College, 
London. 

Sir  Isaac  Newton  determined  from  theory  that  the  velocity  of  the 
undulations  of  an  elastic  medium  generally  is  equal  to  that  which  a 
heavy  body  acquires  in  falling  by  the  action  of  gravity  through  half 
the  height  of  a  homogeneous  atmosphere  of  that  medium ;  but  the 
actual  velocity  of  sound  in  atmospheric  air  is  found  to  be  one  eighth 
greater  tlian  what  is  assigned  by  that  formula.  This  difference  was 
attempted  to  be  accounted  for  by  Newton  on  the  supposition  that 
the  molecules  of  air  are  solid  spheres,  and  that  sound  is  transmitted 
through  them  instanter.  Laplace  endeavoured  to  reconcile  the 
difference  between  theory  and  observation,  by  the  hypothesis  that 
heat  is  disengaged  from  each  successive  portion  of  air  duiing  the 
progress  of  the  condensed  wave.  The  author  of  the  present  paper 
regards  the  hypothesis  of  Laplace  as  a  gratuitous  and  improbable 
assumption  ;  the  falsehood  of  which  he  thinks  is  apparent  from  the 
fact  that  a  rarefied  wave  advances  through  air  with  the  same  velocity 
as  a  condensed  wave,  which  would  not  be  the  case  if  in  either  instance- 
their  progress  were  influenced  by  the  heat  evolved.  He  then  enters 
into  calculations  to  show  that  ir  the  molecules  of  water  be  assumed 
as  incompressible,  and,  when  at  the  temperature  of  maximum  den- 
sity, very  nearly  in  absolute  contact,  we  ought,  in  estimating  the 
velocity  of  sound  in  steam,  to  add  to  the  velocity  given  by  the  for- 
mula of  Newton,  the  rectilinear  space  occupied  by  the  molecules; 
which,  if  a  cubic  inch  of  water  be  converted  into  a  cubic  foot  of 
steam,  will  be  one  twelfth  of  the  distance.  By  comparative  expe- 
riments with  a  tuning-fork  held  over  a  tube,  closed  at  one  end,  and 
containing  at  one  time  air,  and  at  another  steam,  and  also  by  simi* 
lar  trials  with  organ  pipes  of  variable  lengths,  the  author  found  a 
close  agreement  between  his  theory  and  observation.  He  also  shows 
that  this  theory  furnishes  the  means  of  determining,  d,  priori,  the 
density  of  a  liquid,  if  the  velocity  of  sound  in  the  vapour  of  that 
liquid  be  given.  In  a  postscript  ne  adduces  further  confirmation  of 
the  truth  of  his  theory  by  observations  on  the  velocity  of  sound  in 
hydrogen  gas,  and  in  carbonic  acid  gas. 


January  19,  1837. 

FRANCIS  DAILY,  Esq.,   V.P  ami  Treasurer,  in  the  Chair. 

Benjaun'n  Bond  Cabbcll,  Esq.,  Charles  Holland,  M.D.,  John  Ur- 
path  Rastrick,  Esq.,  and  Samuel  Solly,  Esq.,  were  elected  Fellows. 
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<<  Ueeearches  towards  eslablishing  a  Theory  of  the  Dispersion  of 
Light."  By  the  Rev.  Baden  Powell,  M.A.,  F.R.S.,  SavUian  Pro- 
fessor of  Geometry  in  the  University  of  Oxford. 

.  The  author  here  prosecutes  the  inquiry  on  the  dispersion  of  light 
which  was  the  subject  of  his  former  papers  published  in  the  Philo- 
sophical Transactions  for  1835  and  1836,  extending  it  to  media  of 
higher  dispersive  powers,  which  afford  a  severer  test  of  the  accuracy 
of  M.  Cauchy's  theory.  He  explains  his  methods  of  calcula- 
tion and  the  formulae  on  which  his  computations  are  founded,  and 
which  are  different  from  those  employed  in  his  former  investigations : 
and  then  states  the  results  in  a  tabular  form.  On  the  whole  he  con- 
cludes that  the  formula,  as  already  deduced  fi'om  the  undulatory 
Iheory,  applies  sufficiently  well  to  the  case  of  media  whose  disper- 
sion IS  as  high  as  that  of  oil  of  anise-seed:  or  below  it,  such  as 
nitric,  muriatic,  and  sulphuric  acids,  and  the  essential  oils  ofangelica, 
cinnamon,  and  sassafras,  balsam  of  Peru,  and  kreosote.  It  ako  re- 
presents, with  a  certain  general  approximation  to  the  truth,  the  in- 
dices of  some  more  highly  dispersive  bodies.  The  author  therefore 
considers  it  as  extremely  probable  that  the  essential  principle  of 
the  theory  has  some  real  foundation  in  nature.  From  the  regularity 
which  he  finds  in  the  deviation  of  observation  from  theory,  he  thinks 
it  likely  that  the  formula  only  requires  to  receive  some  further  de- 
velopement,  or  extension,  in  order  to  make  it  apply  accurately  to 
the  higher  cases,  while  it  shall  still  include  the  simpler  form  which 
so  well  accords  with  the  lower. 

"  A  few  remarks  on  the  Helm  Wind."  By  the  Rev.  William  Wal- 
ton, of  Allenheads,  near  Hexham.  Communicated  by  P.  M.  Roget, 
M.D.,  Sec.  R.S. 

On  the  western  declivity  of  a  range  of  mountains,  extending  from 
Brampton,  in  Cumberland,  to  Brough,  in  Westmoreland,  a  distance 
of  40  miles,  a  remarkably  violent  wind  occasionally  prevails,  blow, 
ing  with  tremendous  violence  down  the  western  slope  of  the  moun- 
tain, extending  two  or  three  miles  over  the  plain  at  the  base,  often 
(overturning  horses  with  carriages,  and  producing  much  damage, 
Specially  during  the  period  when  ripe  corn  is  standing.     It  is  ac- 
companied by  a  loud  noise,  like  the  roaring  of  distant  thunder:  and 
is  carefully  avoided  by  travellers  in  that  district,  as  being  fraught 
with  considerable  danger.     It  is  termed  the  helm  lujindi  ^^^  ^^^ 
presence  is  indicated  by  a  belt  of  clouds,  denominated  the  helm  bar, 
which  rests  in  front  of  the  mountain,  three  or  four  miles  west  of  irs 
summit,  and  apparently  at  an  equal  elevation,  remaining;  immove- 
able during  twenty-four  or  even  thirty-six  hours,  and  collecting  or 
attracting  to  itself  all  the  light  clouds  which  approach  it.    As  long  as 
this  bar  continues  unbroken,  the  wind  blows  with  unceasing  fury,  not 
in  gusts,  like  other  storms,  but  with  continued  jpressure.     This  wind 
extends  only  as  far  as  the  spot  where  the  bar  is  vertical,  or  imme- 
diately over  head;  while  at  the  distance  of  a  mile  farther  west,  as 
well  as  to  the  east  of  the  summit  of  the  mountain,  it  is  not  unfre- 
quently  almost  a  perfect  calm.    The  author  details  the  particulars 
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of  an  expedition  which  he  made  with  a  view  to  investigate  the  cir- 
cumstances of  this  remarkable  meteorological  phenomenon^  and 
proposes  a  theory  for  its  explanation. 

"  A  Meteorological  Journal  kept  at  Allenheads,  1400  feet  above 
the  level  of  the  Sea,  from  the  1st  of  May  to  the  Ist  of  November, 
1836."  By  the  Rev.  William  Walton.  Communicated  by  P.  M.Ro- 
get,  M.D.,  Sec.  R.S. 

January  26,  1837. 

FRANCIS  DAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 

A  paper  was  read,  **  On  the  Structure  of  the  Brain  in  Marsupial 
Animals."  By  Richard  Owen,  Esq.,  F.R.S.,  Hunterian  Professor  of 
Anatomy  to  the  Royal  College  of  Surgeons. 

The  author  describes  a  remarkable  modification  in  the  commis- 
sural apparatus,  apparently  provided  with  a  view  to  establish  com- 
munications between  the  cerebral  hemispheres,  which  he  has  ob- 
served in  the  brains  of  marsupial  animals,  and  which  has  hitherto 
been  regarded  as  constituting  the  essential  difference  between  the 
brains  of  oviparous  and  mammiferous  vertebrata,  but  which  he  con- 
siders as  indicating  a  certain  relation  between  the  greater  perfection 
of  that  organ,  resulting  from  the  superior  magnitude  of  the  great 
commissure,  or  corpus  callosum,  and  the  placental  mode  of  deve- 
iopement  in  the  true  mammalia.  In  a  former  paper  he  adduced  evi- 
dence tending  to  show  that  both  a  small  developement  of  the  cere- 
bral organ,  and  an  inferiority  of  intelligence  are  the  circumstances 
in  the  habits  and  structure  of  this  singular  tribe  of  animals  roost  con- 
stantly associated  with  the  peculiarities  of  their  generative  economy: 
and  the  repeated  dissections  he  has  since  made,  an  account  of  which 
is  given  in  the  present  paper,  have  afforded  him  the  most  satisfactory 
confirmation  of  this  coincidence,  between  a  brief  intra-uterine  ex- 
istence, together  with  the  absence  of  a  placental  connexion  between 
the  mother  and  the  foetus,  and  an  inferior  degree  of  cerebral  de- 
velopement. Thus,  on  comparing  the  structure  of  the  brain  in  the 
Beaver  and  in  the  Wombat,  he  Hnds  that  the  corpus  callosum,  or 
great  commissure  which  unites  the  supraventri-  cular  masses  of  the 
hemispheres  in  the  former,  as  well  as  in  all  other  placentally  deve- 
loped mammalia,  and  which  exists  in  addition  to  the  fornix,  or 
hippocampal  (commissure,  is  wholly  absent  in  the  latter  animal: 
and  that  a  similar  deficiency  exists  in  the  brain  of  the  Great  and 
Bush  Kangaroos,  of  the  Vulpine  Phalanger,  of  the  Ursine  and 
Mange's  Dasyurus,  and  of  the  Virginian  Opossum ;  whence  he 
infers  that  it  is  probably  the  characteristic  feature  pf  the  structure 
of  the  marsupial  division  of  mammalia.  In  this  modification  of  the 
commissural  apparatus,  the  Marsupiata  present  a  structure  of  brain 
which  is  intermediate  between  that  of  the  Placental  Mammalia  and 
Birds  ;  and  hence  the  Marsupiata,  together  with  the  Monotremata, 
may  be  regarded  as  constituting  a  distinct  and  peculiar  group  in  the 
former  of  these  classes,  although  they  include  forms,  which  typify 
the  different  orders  of  the  ordinary  Mammalia. 
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February  2,  1837. 
FRANCIS  DAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 

"  Observations  on  the  Electro-chemical  Influence  of  long-con- 
tinued Electric  Currents  of  Low  Tension."  By  G.  Golding  Bird, 
Esq.,  F.L.S.,  F.G.S.,  Lecturer  on  Experimental  Philosophy  at  Guy*s 
Hospital.     Communicated  by  Thomas  Bell,  Esq.,  F.R  S. 

The  author,  after  observing  that  the  brilliant  discoveries  in  electro- 
chemistry obtained  by  Sir  Humphry  Davy  were  effected  by  the  employ- 
ment of  voltaic  curren  ts  of  high  intensity,  elicited  by  means  of  large  bat- 
teries, adverts  to  the  labours  of  M.  Becquerel,  to  whom  we  are  indebted 
for  the  knowledge  of  the  chemical  agency  of  feeble  currents  in  re- 
ducing several  refractory  oxides  to  the  metallic  state  :  and  also  to 
those  of  Dr.  E.  Davy,  Bucholtz,  and  Professor  Faraday  in  effecting 
decompositions  of  other  substances  by  similar  means.  In  prosecuting 
this  branch  of  inquiry,  the  author  employed  an  apparatus  analogous 
to  that  of  Professor  Daniell,  for  obtaining  an  equal  and  continuous 
current  of  low  intensity  from  a  single  pair  of  plates  :  the  metallic  so- 
lution, in  which  a  copper-plate  was  immersed,  being  contained  in  a 
glass  tube,  closed  at  the  bottom  by  a  diaphragm  of  plaster  of  Paris, 
and  itself  plunged  in  a  weak  solution  of  brine  contained  in  a  larger 
vessel,  in  which  a  plate  of  zinc  was  immersed  ;  and  a  communication 
being  established  between  the  two  metallic  plates  by  connecting  wires. 
By  the  feeble,  but  continuous  current  thus  elicited,  sulphate  of  copper 
is  found  to  be  slowly  decomposed,  affording  beautiful  crystals  of  me- 
tallic copper.  Iron,  tin,  zinc,  bismuth,  antimony,  lead,  and  silver 
may,  in  like  manner,  be  reduced,  by  a  similar  and  slightly  modified 
process ;  in  general  appearing  with  metallic  lustre,  and  in  a  crystal- 
line form,  and  presenting  a  remarkable  contrast  in  their  appearance 
to  the  irregular,  soft,  and  spongy  masses  obtained  from  the  same  so- 
lutions by  means  of  large  batteries.  The  crystals  of  copper  rival  in 
hardness  and  malleability  the  finest  specimens  of  native  copper,  which 
they  much  resemble  in  appearance.  The  crystallization  of  bismuth, 
lead,  and  silver,  by  this  process,  is  very  beautiful }  that  of  bismuth 
being  lamellar,  of  a  lustre  approaching  to  that  of  iron,  but  with  the 
reddish  tint  peculiar  to  the  former  metal.  Silver  may  thus  be  pro- 
cured of  the  whiteness  of  snow,  and  usually  in  the  form  of  needles. 
Some  metals,  such  as  nickel,  which,  when  acted  on  by  currents  from 
large  batteries,  are  deposited  from  their  solutions  as  oxides  only,  are 
obtained,  by  means  of  the  apparatus  used  by  the  author,  in  a  brilliant 
metallic  form.  He  farther  found  that  he  could  in  this  way  reduce  even 
the  more  refractory  metallic  oxides,  such  as  silica,  which  resist  the 
action  of  powerful  batteries,  and  which  M.  Becquerel  could  only  ob- 
tain in  alloy  with  iron.  By  a  slight  modification  of  the  apparatus  he 
was  enabled  to  form  amalgams  both  of  potassium  and  of  sodium  with 
mercury,  by  the  decomposition  of  solutions  of  chlorides  of  those  bases ; 
and  in  like  manner  ammonium  was  easily  reduced,  when  in  contact 
with  mercury,  bv  the  influence  of  a  feeble  voltaic  current.   In  this  last 
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experiment  it  was  found  that  an  interruption  to  the  continuance  of  the 
current,  even  for  a  few  seconds,  is  sufficient  to  destroy  the  whole  of 
the  product  which  had  been  the  result  of  the  previous  long-continued 
action ;  the  spongy  ammoniacal  amalgam  being  instantly  decomposed, 
and  the  ammonia  formed  being  dissolved  in  the  surrounding  fluid. 


February  9,  1837. 

-     FRANCIS  DAILY,  Esq.,  V.  P.  and  Treasurer,  in  the  Chair. 

Edmund  Halswell,  Esq.,  who,  at  the  last  Anniversary,  had  ceased 
to  be  a  Fellow,  from  the  non-payment  of  his  annual  contribution,  was, 
at  this  meeting,  readmitted  by  ballot  into  the  Society,  agreeably  tu 
the  provision  of  the  statutes. 

A  paper  was  read,  in  part,  entitled,  "  On  the  Elementary  Struc- 
ture of  Muscular  Fibre  of  Animal  and  Organic  Life."  By  Frederick 
Skey,  Esq.,  Assistant  Surgeon  to  St.  Bartholomew's  Hospital.  Com- 
municated by  John  Bostock,  M.D.,  F.R.S. 


February  16,  1837. 

The  Right  Honourable  the  EARL  OF  BURLINGTON,  V.P.,  in 

the  Chair. 

The  reading  of  a  paper  entitled,  "  On  the  Elementary  Structure  of 
Muscular  Fibre  of  Animal  and  Organic  Life."  By  Frederick  Skey, 
Esq.,  Assistant  Surgeon  to  St.  Bartholomew's  Hospital.  Commu- 
nicated by  John  Bostock,  M.D.,  F.R.S.,  was  resumed  and  concluded. 

The  author  concludes,  from  his  microscopic  examinations  of  the 
structure  of  muscular  fibres,  that  those  subservient  to  the  functions  of 
animal  life  have,  in  man,  an  average  diameter  of  one  400dth  of  an  inch, 
and  are  surrounded  by  transverse  circular  striae  varying  in  thickness, 
and  in  the  number  contained  in  a  given  space.  He  describes  these 
striae  as  constituted  by  actual  elevations  on  the  surface  of  the  fibre, 
with  intermediate  depressions,  considerably  narrower  than  the  dia- 
meter of  a  globule  of  the  blood.  Each  of  these  muscular  fibres,  of 
which  the  diameter  is  one  400dth  of  an  inch,  is  divisible  into  bands  or 
fibrillae,  each  of  which  is  again  subdivisible  into  about  one  hundred 
tubular  filaments,  arranged  parallel  to  one  another,  in  a  longitudinal 
direction,  around  the  axis  of  the  tubular  fibre  which  they  compose,  and 
which  contains  in  its  centre  a  soluble  gluten.  The  partial  separation 
of  the  fibrillae  gives  rise  to  the  appearance  of  broken  or  interrupted 
circular  striae,  which  are  occasionally  seen.  The  diameter  of  each  fila- 
ment is  one  1 6,000dth  of  an  inch,  or  about  a  third  part  of  that  of  a 
globule  of  the  blood.  On  the  other  hand,  the  muscles  of  organic  life 
are  composed,  not  of  fibres  similar  to  those  above  described,  but  of 
filaments  only  ;  these  filaments  being  interwoven  with  each  other  in 
irregularly  disposed  lines  of  various  thickness  3  having  for  the  most 
part  a  longitudinal  direction,  but  forming  a  kind  of  untraceable  net- 
work.   They  are  readily  distinguishable  from  tendinous  fibres,  by  the 
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filaments  of  the  latter  being  uniform  in  their  size^  and  pursuing  indi- 
vidually one*  unvarying  course,  in  lines  parallel  to  each  other.  The 
fibres  of  the  heart  appear  to  possess  a  somewhat  compound  character 
of  texture.  The  muscles  of  the  pharynx  exhibit  the  character  of  ani- 
mal life ;  while  those  of  the  oesophagus,  the  stomach,  the  intestines, 
and  the  arterial  system,  possess  that  of  inorganic  life.  The  determi- 
nation  of  the  exact  nature  of  the  muscular  fibres  of  the  iris  presented 
considerable  difficulties,  which  the  author  has  not  yet  been  able  satis- 
factorily to  overcome. 

A  paper  was  also  in  part  read,  entitled,  "  On  the  Function  of  the 
Medulla  Oblongata  and  Medulla  Spinalis,  and  on  the  Excito-motory 
System  of  Nerves.*'  By  Marshall  Hall,  M.D.,  F.R.S.  L.  and  E.,  &c. 


February  23,  1837. 

The  Right  Honourable  the  EARL  OF  BURLINGTON,  V.P.,  in 

the  Chair. 

Richard  Partridge,  Esq.,  was  elected  a  Fellow  of  the  Society. 
The  reading  of  Dr.  Murshali  Hall's  paper  was  resumed,  but  not 
concluded. 


March  2,  1837. 
WILLIAM  LAWRENCE,  Esq.,  V.P.,  in  the  Chair. 

The  reading  of  a  paper,  entitled,  '*  On  the  Function  of  the  Medulla 
Oblongata  and  Medulla  Spinalis^  and  on  the  Excito-motory  System 
of  Nerves.*'  By  Marshall  Hall,  M.D.,  F.R.S.,  L.  and  E.,  &c.,  was 
resumed  and  concluded. 

The  author  begins  by  observing  that  a  former  memoir  of  his,  en- 
titled, '<  On  the  Reflex  Function  of  the  Medulla  Oblongata  and  Me- 
dulla Spinalis,"  published  in  the  Philosophical  Transactions  for  1833, 
has  been  translated  into  German,  and  favourably  spoken  of  by  Pro- 
fessor Muller,  of  Berlin .  He  states  that  his  object  in  the  present  paper 
is  to  unfold  what  he  calls  a  great  principle  in  physiology ;  namely,  that 
of  the  special  function,  and  the  physiological  and  pathological  action 
and  reactions  of  the  true  spinal  marrow,  and  of  the  excito-motory 
nerves,  llie  two  experiments  which  he  regards  as  affording  the  type 
of  those  physiological  phenomena  and  pathological  conditions,  which 
are  the  direct  effects  of  causes  acting  in  the  spinal  marrow,  or  in  the 
course  of  the  motor  nerves,  are  the  following  : — 1.  If  a  muscular  nerve 
be  stimulated,  either  mechanically  by  the  forceps,  or  by  means  of  gal- 
vanism passed  transversely  across  its  fibres,  the  muscle  or  muscles  to 
which  it  is  distributed  are  excited  to  contract. — 2.  The  same  result 
is  obtained  when  the  spinal  marrow  itself  is  subjected  to  the  agency 
of  a  mechanical  or  galvanic  stimulus.  The  following  experiment,  on 
the  other  hand,  presents  the  type  of  all  the  actions  of  the  reflex  func- 
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tion  of  the  spinal  marrow^  and  of  the  excito-motory  system  of  nerves, 
and  of  an  exclusive  series  of  physiological  and  pathological  pheno- 
mena : — If  in  a  turtle,  from  which  the  head  and  sternum  have  been 
removed,  we  lay  bare  the  sixth  or  seventh  intercostal  nerve,  and  sti- 
mulate it  either  by  means  of  the  forceps  or  galvanism,  both  the  ante- 
rior and  posterior  fins,  with  the  tail,  are  immediately  moved  with 
energy.  Hence  the  author  infers  the  existences  1st,  of  a  true  spinal 
marrow^  physiologically  distinct  firom  the  chord  of  intra-spinal  nerves; 
2ndly,  of  a  system  of  excito-motory  nerves,  physiologically  distinct 
from'  the  sentient  and  voluntary  nerves ;  and,  3rdly,  of  currents  of 
nervous  influence,  incident,  upwards,  downwards,  and  reflex  with  re- 
gard to  the  spinal  marrow. 

A  review  is  then  taken  of  the  labours  of  preceding  physiologists 
relative  to  the  functions  of  the  nervous  system  :  in  which  the  author 
criticises  the  reasonings  of  Whytt,  Legallois,  Mr.  Mayo,  Dr.  Alison, 
and  Professor  Muller ;  and  illustrates  his  own  peculiar  views  by  several 
experiments  and  pathological  observations,  which  appear  to  him  to 
show  that  muscular  movements  may  occur,  under  circumstances  imply- 
ing the  cessation  of  sensation,  volition,  and  every  other  function  of  the 
brain ;  and  that  these  phenomena  are  explicable  only  on  the  hypothesis 
that  impressions  made  on  a  certain  set  or  nerves,  which  he  terms  ^xcito- 
motoi-y,  are  conveyed  to  a  particular  portion  of  the  spinal  marrow 
belonging  to  that  system^  and  are  thence  reflected,  by  means  of  cer- 
tain motor  nerves,  upon  certain  sets  of  muscles,  inducing  certain  ac- 
tions. The  same  actions  may  also  be  the  result  of  impressions  made 
directly  either  on  the  spinal  marrow  or  on  the  motor  nerves.  He 
accordingly  considers  that  the  whole  nervous  system  may  be  divided 
into, — 1st,  the  cerebral,  or  the  sentient  and  voluntary;  2ndly,  the 
true  spinal,  or  the  excitor  and  motor ;  and,  3rdly,  the  ganglionic^  or 
the  nutrient,  the  secretory,  &c.  The  excito-motory  system  presides 
over  ingestion  and  exclusion,  retention  and  egestion,  and  over  the 
orifices  and  sphincters  of  the  animal  frame :  it  is  therefore  the  ner- 
vous system  of  respiration,  deglutition,  &c.,  and  the  source  of  tone 
in  the  whole  muscular  system.  The  true  spinal  system  is  the  seat  or 
nervous  agent  of  the  appetites  and  passions,  but  is  also  susceptible 
of  modification  by  volition.  This  theory  he  proceeds  to  apply  to  the 
explanation  of  several  phenomena  relating  to  the  motions  of  the  eye- 
lids, pharynx,  cardia,  larynx,  muscles  of  inspiration,  sphincter  ani, 
expulsors  of  the  faeces  and  semen,  to  the  tone  of  the  muscular  system 
generally,  and  to  actions  resulting  from  the  passions.  Lastly,  he 
considers  its  application  to  various  diseased  states  of  the  same  func- 
tions, as  manifested  in  cynic  spasm,  vomiting,  asthma,  tenesmus, 
strangury,  crowing  inspiration,  convulsions,  epilepsy,  tetanus,  hydro- 
phobia, and  paralysis. 

Reference  is  made,  in  the  course  of  the  paper,  to  several  dravnngs 
and  diagrams,  which,  however,  have  not  yet  been  supplied. 
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March  9, 1837. 

The  Rev.  ADAM  SEDGWICK,  M.A.,  V.P.,  in  the  Chair- 

A  paper  was  read,  entitled,  "  Researches  on  the  Tides.  Seventh 
Series.  On  the  Diurnal  Inequality  of  the  Height  of  tlie  Tide,  espe- 
cially at  Plymouth  and  at  Sincapore  :  and  on  the  Mean  Level  of  the 
Sea.^'  By  the  Rev.  W.  Whewell,  A.M.,  F.R.S.,  Fellow  of  Trinity 
College,  Cambridge. 

The  diurnal  inequality  which  the  author  investigates  in  the  present 
paper,  is  that  by  which  the  height  of  the  morning  tide  differs  from  that 
of  the  evening  of  the  same  day  $  a  difference  which  is  often  very  con- 
siderable, and  of  great  importance  in  practical  navigation,  naval  offi- 
cers having  frequently  found  that  the  preservation  or  destruction  of 
a  ship  depended  on  a  correct  knowledge  of  the  amount  of  this  varia- 
tion. In  the  first  section  of  the  paper  he  treats  of  the  diurnal  ine- 
quality in  the  height  of  the  tides  at  Plymouth,  at  which  port  good  tide 
observations  are  regularly  made  at  the  Dock  Yard ;  and -these  obser- 
vations clearly  indicate  the  existence  of  this  inequality.  As  all  the 
other  inequalities  of  the  tides  have  been  found  to  follow  the  laws  of 
the  equilibrium  theory,  the  author  has  endeavoured  to  trace  the  laws 
of  the  diurnal  inequality  by  assuming  a  similar  kind  of  correspond- 
ence with  the  same  theory;  and  the  results  have  confirmed,  in  the 
most  striking  manner,  the  correctness  of  that  assumption.  By  taking 
the  moon  8  declination  four  days  anterior  to  the  day  of  observation, 
the  results  of  computation  accorded,  with  great  accuracy,  with  the 
observed  heights  of  the  tides :  that  is,  the  period  employed  was  the 
fifth  lunar  transit  preceding  each  tide. 

In  the  second  section,  the  observations  made  on  the  tides  at  Sin- 
capore from  August  1834  to  August  1835,  are  discussed.  A  diumid 
inequality  was  found  to  exist  at  that  place,  neariy  agreeing  in  law  and 
in  amount  with  that  at  Plymouth  ;  the  only  difference  being  that,  in- 
stead of  four  days,  it  was  found  necessary  to  take  the  lunar  declina- 
tion a  day  and  a  half  preceding  the  tide ;  or,  more  exactly,  at  the  in- 
terpolated, or  north  lunar  transit,  which  intervened  between  the  se- 
cond and  third  south  transit  preceding  the  tide.  The  diurnal  inequ^ity 
at  Sincapore  is  of  enormous  magnitude,  amounting  in  many  cases  to 
nix  feet  of  difference  between  the  morning  and  evening  tides ;  the 
whole  rise  of  the  mean  tide  being  only  seven  feet  at  spring  tides,  and 
the  difference  between  mean  spring  and  neap  ddes  aot  exceeding  two 
feet. 

In  the  third  section,  the  author  considers  the  diurnd  inequalities 
at  some  other  places,  and  the  general  law  of  its  progress.  The  change 
which  the  epoch,  (that  is,  the  anterior  period  at  which  the  moon  s  cle- 
clination  corresponds  to  the  amount  and  direction  of  the  inequality,)  in 
particular,  undergoes,  is  a  subject  of  great  interest.  At  Liverpool, 
the  epoch  is  found  to  be  about  six  days  and  a  quarter ;  at  Bristol,  it 
is  nearly  six  days ;  and  at  Leith,  it  is  as  much  as  twelve  days.  On 
the  east  coast  of  America,  it  appears  to  be  zero.    On  the  coasts  of 
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Spain,  Portugal,  and  France,  it  is  successively  two,  and  three  days ; 
and  on  those  of  Cornwall  and  Devonshire,  four  days ;  thus  observing 
a  tolerably  regular  augmentation  as  it  is  traced  along  the  line  of  coast 
from  the  shores  of  the  Atlantic  to  the  Firth  of  Forth,,  but  travelling 
more  slowly  than  the  other  inequalities. 

In  section  fourth,  the  author  treats  of  certain  extreme  cases  of  diur- 
nal inequality  j  particularly  those  which  produce  the  phenomenon  of 
a  single  tide  in  the  twenty-four  hours :  such  as  that  noticed  by  Capt. 
Fitzroy  at  King  Georges  Sound,  on  the  south  coast  of  New  Holland; 
and  that  of  Tonquin,  referred  by  Newton  to  the  interference  of  two 
tides  arriving  by  different  channels,  but  probably  owing  to  the  opera- 
tion of  the  same  law  as  tliat  which  gives  rise  to  the  diurnal  inequality. 

In  section  fifth,  the  author  considers  the  subject  of  the  mean  height 
of  the  sea ;  that  is,  the  height  midway  between  low  water  and  high 
water  each  day :  and  arrives  at  the  result  that  it  is  very  nearly  con- 
stant. 


March  16,  1837. 

The  Right  Honourable  the  EARL  OF  BURLINGTON,  V.P., 

in  the  Chair. 

John  Burnet,  Esq.,  was  elected  a  Fellow  of  the  Society  5  and  Charles 
Julius  Roberts,  M.D.,  was  balloted  for,  but  not  elected. 

A  paper  was  read,  entitled,  '*  On  the  Tides."  By  John  William 
Lubbock,  Esq.,  F.R.S.,  &c.  &c. 

Since  the  author  presented  his  last  paper  on  the  tides  to  the  Society, 
his  attention  has  been  directed  to  ascertain  the  three  following  points: 
namely,  1st,  Whether,  from  the  discussion  of  the  Liverpool  observa- 
tions with  reference  to  a  previous  transit,  these  observations  present 
the  same  kind  of  agreement  with  Bernouilli's  theory  as  those  of  Lon- 
don :  2ndly,  Whether,  by  taking  into  account  a  greater  number  of 
observations,  the  results  given  in  his  last  paper  remain  sensibly  un- 
altered :  and  3rdly,  Whether  the  estabUshment  of  the  Port  of  London 
varies  sensibly  in  different  years ;  and  whether  the  removal  of  the  old 
London  bridge  has  occasioned  any  difference.  In  order  to  elucidate 
these  points,  he  procured  the  assistance  of  Mr.  Jones  and  Mr.  Russell 
to  compute  numerous  tables;  employing  for  that  purpose  a  further 
sum  of  money  placed  at  his  disposal  with  this  view  by  the  British 
Association  for  the  Advancement  of  Science.  The  results  contained 
in  the  tables  here  presented,  are  all  laid  down  in  diagrams,  on  the 
same  plan  as  those  contained  in  his  last  paper,  by  which  means  they 
are  much  more  readily  understood.  The  author  finds  that  the  semi- 
menstrual  correction  for  the  interval  at  Liverpool  presents  the  same 
agreement  with  observation  as  had  been  before  noticed ;  while  the 
form  or  law  of  the  semi-menstrual  correction  for  the  height  is  also  the 
same  as  that  indicated  by  the  observations  ;  but  in  order  to  render  the 
agreement  complete  it  would  be  necessary  to  change  the  epoch,  or  to 
make  a  slight  movement  of  the  theory-curve  in  the  diagrams.     This 
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remarkable  difference  also  obtains  in  the  London  semi-menstrual  cor- 
rection for  the  height. 

The  calendar  month  inequality  at  Liverpool,  considered  as  result- 
ing implicitly  from  the  corrections  due  to  changes  in  the  declinations 
of  the  luminaries,  and  in  the  sun's  parallax,  agrees  generally  with  Ber- 
nouilli's  theory,  and  with  the  results  deduced  from  the  London  obser- 
vations given  in  the  author's  last  paper. 

The  author  finds  that  the  Establishment  of  the  Port  of  London  has 
been  subject  to  changes  even  since  the  beginning  of  the  present  cen- 
tury, and  he  notices  the  difficulty  of  predicting  the  time  of  high  water 
with  accuracy  unless  these  changes  can  be  accounted  for.  He  also 
cites  a  very  ancient  Tide  Table,  from  which  it  would  appear  that  for- 
merly the  time  of  high  water  at  London  was  an  hour  later  than  it  is 
at  present. 

The  Society  then  adjourned  over  the  Easter  recess,  to  meet  again 
on  the  6th  of  April  next. 
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April  6th,  1837. 
FRANCIS  BAILY,  Esq.,  V.  P.  and  Treasurer,  in  the  Chair. 

Robert  Hunter,  Esq.;  John  Forbes  Royle,  M.D.;  and  Lieut- 
J.  R.  Wellsted,  were  severally  elected  Fellows  of  the  Society. 

A  paper  was  in  part  read,  entitled,  "  Further  Observations  on 
Voltaic  Combinations ;  in  a  letter  addressed  to  Michael  Faraday, 
Esq.,  D.C.L.  F.R.S.,  FuUerian  Professor  of  Chemistry  in  the  Royal 
Institution,  &c.  &c.'*  By  John  Frederick  Daniell,  Esq.,  F.R.S., 
Professor  of  Chemistry  in  King's  College,  London. 


April  13,  1837. 
FRANCIS  DAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 

William  Archibald  Armstrong  White,  Esq.,  was  elected  a  Fellow 
of  the  Society. 

The  reading  of  Professor  Daniell's  paper  on  Voltaic  Combinations 
was  resumed  and  concluded. 

In  the  course  of  an  inquiry  on  the  effects  of  changes  of  temps-  * 
rature  upon  voltaic  action,  the  author  was  led  to  observe  some  curious 
disturbances  and  divisions  of  the  electric  current  produced  by  the 
battery,  arising  from  secondary  combinations  -,  the  results  of  which 
observations  form  the  subject  of  the  present  paper.  He  found  that 
the  resistance  to  the  passage  of  the  current  was  diminished  by  dis- 
solving the  sulphate  of  copper  which  was  in  contact  with  the  copper 
in  the.  standard  sulphuric  acid,  instead  of  water.  The  increased 
effect  of  the  current,  as  measured  by  the  voltameter,  was  farther 
augmented  by  the  heat  evolved  during  the  mixture  ^  and  wishing 
to  study  the  influence  of  temperature  in  modifying  these  effects, 
the  author  placed  the  cells  of  the  battery  in  a  tub,  filled  with  hot 
water.  On  charging  the  cells  with  a  solution  of  muriate  of  am- 
monia in  the  interior,  and  aqueous  solution  of  sulphate  of  copper  in 
the  exterior  compartment,  he  observed  that  a  portion  of  the  current 
is  discharged  by  the  water  in  which  the  apparatus  was  immersed ; 
its  passage  being  indicated  by  the 'disengagement  of  gas  betwixt 
the  adjacent  cells ;  in  which  case,  one  of  the  zinc  rods  is  thrown 
out  of  action,  and  the  copper  of  that  cell  acts  merely  as  an  electrode 
to  the  antecedent  zinc.    A  saturated  solution  of  common  salt  was 
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next  placed  in  contact  with  the  zinc,  while  the  exterior  compart- 
ments of  the  cells  were  filled  with  a  saturated  aqueous  solution  of 
sulphate  of  copper  -,  but  the  effects  were  much  diminished.  It  thus 
appeared  that  the  substitution  of  solutions  of  the  muriates  for  dilute 
sulphuric  acid  was  in  every  way  disadvantageous  ;  and  it  was  more- 
over found  that,  when  the  circuit  was  broken,  the  copper  became 
seriously  injured  by  their  action,  and  by  the  formation  of  a  sub- 
muriate  of  that  metal. 

Finding  that  the  membranous  tubes  were  unable  to  resist  the 
action  of  the  acid  under  the  influence  of  high  temperatures,  the  au- 
thor substituted  for  them  tubes  of  porous  earthenware,  of  the  same 
texture  as  that  of  which  wine-coolers  are  commonly  made,  closed 
at  their  lower  ends,  and  of  the  same  height  as  the  copper  cells. 
The  bottoms  of  the  latter  were  fitted  with  sockets,  for  the  reception 
of  the  tubes,  and  for  confining  them  in  their  proper  places  -,  the 
perforated  copper  plates,  or  colanders,  which  held  the  solid 
sulphate  of  copper,  passing  over  their  upper  ends.  The  tubes  can 
be  easily  removed,  and  instantly  replaced ;  and  the  facility  of 
emptying  and  refilling  them  renders  the  addition  of  siphon-tubes 
unnecessary,  except  in  very  particular  circumstances.  A  cir- 
cular steam-vessel  of  tin  place  was  then  provided,  around  which 
the  cells  could  be  placed  upon  blocks  of  wood,  and  closed  In  with 
a  cover,  containing  a  socket,  which  could,  at  pleasure,  be  connected 
with  the  steam  pipe  of  a  boiler.  Two  other  sockets  were  also  con- 
veniently placed,  provided  with  cork  stoppers,  through  which  the 
electrodes  of  the  battery  could  pass,  when  the  proper  connexions 
were  made.  By  using  this  apparatus  the  author  determineid  that  the 
increase  of  efiect  consequent  on  an  augmentation  of  temperature  is 
but  in  a  slight  degree  dependent  on  an  increase  of  conducting  power 
in  the  electrolyte,  but  arises  principally  from  its  increased  energy  of 
affinity,  producing  a  greater  electromotive  force. 

In  heating  the  battery  by  the  steamer,  it  frequently  happened  that, 
when  the  thermometer  had  nearly  reached  the  boiling  point,  and 
the  action  of  the  battery  was  at  its  maximum,  a  sudden  cessation  of 
its  action  would  take  place ;  and  this  suspension  of  power  would 
continue  for  hours,  provided  the  high  temperature  were  maintained. 
On  turning  off  the  steam,  and  quickly  cooling  the  apparatus,  the 
action  would  return  as  suddenly  as  it  had  ceased,  though,  generally, 
not  to  the  full  amount.  On  closely  examining  the  voltameter,  on 
these  occasions,  it  was  found  that  the  current  was  not  wholly  stopped; 
but  that  there  existed  a  small  residual  current.  This  residuaJ  cur- 
rent was  observed  to  be  oftep  directed  in  a  course  opposite  to  that 
which  had  before  prevailed  ;  and  it  was,  in  that  case,  the  excess  of 
a  counter  current,  arising  from  a  force  which  was  acting  in  the 
contrary  direction.  The  author  found  that  variable  currents  might 
be  produced,  under  ordinary  circumstances,  from  the  separate  single 
cells  of  the  battery  when  the  whole  series  is  connected  by  short 
wires.  He  proved  by  a  series  of  experiments  that  the  deoxidation 
of  the  Qxide  of  copper  by  the  hydrogen  is  not  the  exciting  cause  of 
the  secondary  currents  3  but  that  when  the  course  of  the  main  cur- 
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rent  of  the  battery  is  obstructed  by  causing  it  to  pass  through  the 
long  wire  of  a  galvanometer,  or  through  the  electrolyte  of  a  voltameter^ 
the  course  of  the  secondary  current  from  each  separate  cell  is  always 
normal,  or  in  the  same  direction :  when,  on  the  other  hand,  the 
battery- current  is  allowed  to  flow  with  the  least  possible  resistance, 
as  by  completing  the  main  circuit  by  a  short  wire,  the  secondary 
current  of  the  separate  cells  is  in  the  opposite  direction.  Hence 
the  resistance  may  be  so  adjusted  as  that  the  secondary  current  shall 
altogether  disappear,  or  alternate  between  the  two  directions. 

The  remainder  of  the  paper  is  occupied  with  the  detail  of  ex- 
periments made  with  a  view  to  ascertain  the  effects  of  different  degrees 
of  resistance  to  the  voltaic  currents  under  a  great  variety  of  cir- 
cumstances. 


April  20,  1837. 

The  Right  Honourable  the  Earl  of  BURLINGTON,  V.P.  in  the 

Chair. 

Frederic  C.  Skey,  Esq.,  was  elected  a  Fellow  of  the  Society. 

A  paper  was  read  in  part,  entitled,  *'  Observations  taken  on  the 
Western  Coast  of  North  America.**  By  the  late  Mr.  Douglas  5 
with  a  report  on  his  paper;  by  Major  Edward  Sabine,  R.A.,  F.R.S. 
Communicated  by  the  Right  Honourable  Lord  Glenelg,  one  of  His 
Majesty's  Principal  Secretaries  of  State,  F.R.S.,  &c. 


April  27, 1837. 
FRANCIS  BAILY,  Esq.,  V.P.  and  Treas.,  in  the  Chair. 

M.  Antoine  C6sar  Becquerel,  Professor  C.  G.  Ehrenberg,  Ad- 
miral A.  J.  Von  Krusenstern,  and  the  Chevalier  C.  F.  Mirbel,  were 
elected  Foreign  Members  of  the  Society. 

The  reading  of  Mr.  Douglas  and  Major  Sabine's  paper,  was  re- 
sumed and  concluded. 

In  the  report  prefixed  to  this  paper.  Major  Sabine  states,  that 
Mr.  Douglas  was  originally  a  gardener,  and  was,  in  the  year  1833, 
recommended  hy  Sir  William  Jackson  Hooker  to  the  late  Mr.  Joseph 
Sabine,  who  was  then  Secretary  to  the  Horticultural  Society  of  Lon- 
don, as  a  fit  person  to  be  employed  by  the  Society  in  selecting  and 
bringing  to  England  a  collection  of  plants  from  the  United  States 
of  America.  Having  accomplished  this  mission  to  the  complete 
satisfaction  of  his  employers,  he  was  next  engaged  on  an  expedition 
having  similar  objects  with  the  former,  but  embracing  a  much  larger 
field ;  namely,  the  tract  of  country  extending  from  California  to 
the  highest  latitude  he  might  find  it  practicable  to  attain  on  the 
western  side  of  the  Rocky  Mountains.  Anxious  to  render  to  geo- 
graphical and  physical  science  all  the  services  in  his  power,  and  to 
avail  himself  for  that  purpose  of  every  opportunity  which  his 
visiting  these  hitherto  imperfectly  explored  regions  might  afford 
him,  he  now  endeavoured  by  diligent  application  to  supply  the 
deficiencies  of  his  previous  education.    During  the  three  months 
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which  preceded  his  departure  from  £ngland,  he  studied  with  un- 
remitting ardour  and  perseverance  for  no  less  than  eighteen  hours 
each  day ;  and,  conquering  every  difficulty,  acquired  a  competent 
knowledge  of  the  principles  of  science^  learned  the  uses  of  various 
instruments,  and  made  himself  thoroughly  master  of  the  methods  of 
taking  observations  both  at  sea  and  on  land. 

The  narrative  proceeds  to  notice  the  arrival  of  Mr.  Douglas  in 
America,  the  progress  of  his  undertaking,  the  loss  of  his  collections 
and  most  of  his  books  and  papers,  by  the  upsetting  and  dashing  to 
pieces  of  the  canoe  in  which  he  attempted  to  pass  the  rapids,  and, 
lastly,  his  death  in  18t5S,  at  Owhyhee,  in  the  Sandwich  Islands, 
whither  he  had  proceeded  on  his  return  to  Europe. 

The  books  which  were  preserved,  and  which  have  been  received 
by  Major  Sabine,  consist  of  several  volumes  of  Lunar,  Chrono- 
metrical,  Magnetical,  Meteorological  and  Geographical  observa- 
tions, together  with  a  volume  of  field  sketches.  The  geographical 
observations  of  latitude  and  longitude  refer  to  two  distinct  tracts 
of  country  ;  firsts  the  Columbia  river,  and  its  tributaries  3  and  the 
district  to  the  westward  of  them :  and,  secondly,  California.  Mr. 
Douglas  very  judiciously  selected  the  junctions  of  rivers,  and  other 
well  characterized  natural  points,  as  stations  for  geographical  de- 
termination. The  papers  containing  the  details  of  his  magnetical 
inquiries  comprise  records  of  observation  of  the  dip,  and  of  the  in- 
tensity, at  various  stations  both  in  North  America  and  in  the  Sand- 
wich Islands. 

'<  Analysis  of  the  Roots  of  Equations."  By  the  Rev.  R.  Murphy, 
M.A.     Communicated  by  John  William  Lubbock,  Esq.,  F.R.S. 

The  object  of  this  memoir  is  to  show  how  the  constituent  parts 
of  the  roots  of  algebraic  equations  may  be  determined  by  consi- 
dering the  conditions  under  which  they  vanish ;  and,  conversely,  to 
show  the  signification  of  each  such  constituent  part. 

The  following  are  the  propositions  on  which  the  author's  investi- 
gations are  founded. 

1.  In  equations  of  degrees  higher  than  the  second,  the  same  con- 
stituent part  of  the  root  is  found  in  several  places,  governed  by  the 
same  radical  sign,  but  affected  with  the  different  corresponding 
roots  of  unity  as  multipliers. 

2.  The  root  of  every  equation,  of  which  the  coefficients  are  ra- 
tional, contains  a  rational  part  3  for  the  sum  of  the  roots  could  not 
otherwise  be  rational.  This  rational  part,  as  such,  is  insusceptible 
of  change  in  the  different  roots  of  the  same  equation  ;  consequently 
its  value  is  the  coefficient  of  the  second  term,  with  a  changed  sign, 
divided  by  the  number  of  roots,  or  index  of  the  first  term. 

3.  The  supposed  evanescence  of  an^  of  the  other  constituent 
parts,  implies  that  a  relation  exists  between  the  roots  5  and  if  such 
a  relation  be  expressed  by  equating  a  function  of  the  roots  to  zero, 
that  constituent  part  will  be  the  product  of  all  such  functions,  and 
a  numerical  factor. 

4>.  The  joint  evanescence  of  various  constituent  parts,  implies  the 
coexistence  of  various  relations  between  the  roots,  and  that  an  in- 
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terpretation  may  be  given  to  each  of  the  constituent  parts,  riveting 
the  expression  of  the  root  in  the  memory,  and  converting  the  solu- 
tion of  a  problem  into  a  condensed  enunciation  of  various  theorems. 
The  author  exhibits  the  application  of  these  principles  to  equations 
of  various  degrees,  beginning  with  quadratic  and  cubic>  and  pro- 
ceeding to  those  involving  higher  powers. 

<<  On  the  first  changes  in  the  Ova  of  the  Mammifera,  in  conse- 
quence of  Impregnation ;  and  of  the  mode  of  origin  of  the  Chorion.'* 
By  Thomas  Wharton  Jones^  Esq.  Communicated  by  Richard  Owen, 
Esq.,  F.R.S. 

The  author  having,  in  a  former  paper,  described  the  structure 
of  the  unimpregnated  ovum  of  mammiferous  animals,  now  proceeds 
to  investigate  the  changes  which  the  ovum  undergoes  in  consequence 
of  impregnation.  In  the  rabbit,  the  first  perceptible  difference  is  the 
addition  of  a  thick  gelatinous  matter  surrounding  the  parts  of  which 
the  ovum  was  composed  in  its  original  state,  and  apparently  derived 
from  the  ovaries.  In  the  progress  of  development  the  vitellary 
membrane  gives  way,  as  happens  in  the  ova  of  the  newt,  and  of 
many  of  the  oviparous  animals.  The  gelatinous  envelope  acquired 
in  the  ovary,  and  which  is  more  especially  circumscribed  and  defined 
after  impregnation,  constitutes  the  only  covering  of  the  vascular 
blastoderma,  after  the  giving  way  of  the  vitellary  membrane,  and 
afterwards  forms  the  chorion,  which  in  rodent  animals,  at  a  further 
stage  of  development,  presents  itself  under  the  form  of  a  thin  and 
transparent  membrane,  very  similar  to  the  vitellary  membrane  of  a 
bird's  egg,  and  situated  immediately  outside  the  non-vascular  and 
reflected  layer  of  the  umbilical  or  erytliroid  vesicle.  The  author 
draws  similar  conclusions  with  regard  to  the  ddvelopement  of  the 
human  ovum. 

The  second  part  of  the  paper  relates  to  the  changes  taking  place 
in  thevitellus,  the  inferences  concerning  which  are  deduced  chiefly 
from  observations  of  the  developement  of  the  ova  of  batrachian 
reptiles.  The  author  concludes  that  the  disappearance  of  the  ger- 
minal vesicle  is  prior  to  impregnation.  In  the  newt,  the  vesicle, 
at  first  imbedded  in  the  substance  of  the  yelk,  gradually  approaches 
the  surface,  until  its  situation  is  immediately  underneath  thevitellary 
membrane:  its  coat,  having  now  become  very  sofl,  gives  way,  allowing 
the  contained  fluid  to  be  effused  on  the  surrounding  surface  of  the 
yelk ;  and  the  small  depression  in  which  the  vesicle  was  lodged 
now  forms  the  cicatricula.  The  effused  fluid  gives  a  degree  of  con- 
sistence to  the  matter  composing  the  surface  of  the  yelk,  and  thus 
promotes  the  formation  of  the  blastoderma.  In  the  frog,  the  sur- 
face of  the  yelk  becomes  every  day  more  and  more  broken  up,  and 
the  resulting  crystalline  forms  described  by  Prevost  and  Dumas  be- 
come smaller  and  smaller,  until  the  surface  of  the  black  blasto- 
derma appears  under  a  magnifying  glass  like  shagreen.  The  bla- 
stoderma, consisting  of  an  aggregation  of  clear  globules,  different 
from  these  of  the  rest  of  the  yelk,  is  now  fully  formed,  and  has  ex- 
tended itself  so  as  to  close  in  the  white  spot.  The  change  which 
takes  place  in  the  yelk  of  the  bird's  egg  appears  to  be  limited  to 
the  neighbourhood  of  the  cicatricula. 
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FRANCIS  BAILY,  Esq.,  V.P.  in  the  Chair. 

<<  On  the  adaptation  of  different  modes  of  illuminating  Light-houses, 
as  depending  on  their  situations  and  the  object  contemplated  in 
their  erection."  By  William  Henry  Barlow,  Esq.,  in  a  Letter  ad- 
dressed to  Peter  Barlow,  Esq.,  F.R.S.,  and  communicated  by 
him. 

The  letter  of  Mr.  W.  H.  Barlow,  addressed  to  his  father,  in  which 
the  paper  is  contained,  is  dated  Constantinople,  March  14th,  1837, 
and  states  that  the  experiments  which  he  made  with  the  Drummond 
light,  and  other  means  of  illuminating  Light-houses,  and  of  which 
he  now  communicates  the  results,  were  undertaken  at  the  request 
of  the  Turkish  Government,  with  the  view  of  placing  lights  at  the 
entrance  of  th^  Bosphorus  from  the  Black  Sea.  The  object  of  his 
inquiry  is  to  investigate  the  principles  on  which  the  illuminating 
power,  resulting  from  the  employment  of  reflectors,  and  of  lenses, 
depends  3  and  the  most  advantageous  application  of  that  power  to 
the  purposes  of  Light-houses. 

In  discussing  the  relation  which  exists  between  the  illuminating 
power  and  the  intensity  of  an  artificial  light,  he  observes  that  the 
former  is  proportional  to  the  quantity  of  light  projected  on  a  given 
surface  at  a  given  distance ;  and  that  the  latter  is  dependent  on 
the  quantity  of  light  projected  by  a  given  area  of  the  luminous 
body  on  a  given  surface  at  a  given  distance.  Hence  the  intensity 
of  a  light  multiplied  into  its  surface  is  the  measure  of  the  illuminating 
power,  whether  the  light  proceed  from  one  or  from  several  luminous 
bodies :  and  the  illuminating  power  is  equal  to  that  of  a  sphere  of 
light,  whose  intensity  and  apparent  surface  are  equal  to  that  of  the 
light  itself  at  any  given  mean  distance. 

Within  a  certain  limit  of  distance,  the  property  of  light  which 
produces  the  strongest  impression  on  the  eye,  is  its  intensity  3  but 
when  the  light  is  so  remote  that  the  angle  subtended  by  it  at  the 
eye  is  very  minute,  as  is  generally  the  case  in  Light-houses,  the 
intensity  of  the  impression  made  on  the  retina  is  proportional 
only  to  the  illuminating  power.  The  mathematical  investigations 
of  the  author  lead  him  to  the  conclusion  that  all  reflectors  and 
lenses  of  the  same  diameter  have  the  same  illuminating  power  when 
illuminated  by  the  same  lamp ;  and  that  by  diminishing  the  focal 
distance,  and  intercepting  more  rays,  the  illuminating  power  is  not 
increased,  but  simply  the  divergence,  and  consequently  the  surface 
or  space  over  which  it  acts.  The  author  then  proceeds  to  inquire 
into  the  comparative  utility  of  lenses  and  reflectors,  and  arrives  at 
the  inference  that  the  advantage  gained  by  the  employment  of  the 
former  does  not  arise  from  their  superior  perfection  as  optical  in- 
struments, but  from  their  using  the  light  more  economically,  in  con- 
sequence of  their  producing  less  divergence  of  the  rays,  both  hori- 
zontally and  vertically,  and  illuminating  a  much  smaller  space  in 
the  horizon.  Rules  are  then  deduced  for  the  application  of  lenses 
and  reflectors  in  Light-houses,  according  to  the  particular  situations 
in  ^hiali  ihnir  are  placed,  and  the  purposes  they  are  intended  to 
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serve.  With  this  view,  the  author  divides  Light-houses  into  three 
classes :  the  first  comprising  Beacon  or  Warning  Lights,  placed  in 
order  to  prevent  the  approach  of  vessels,  and  which  consequently 
can  never  be  nearer  than  three  or  four  miles ;  the  second  being 
Guiding  or  Leading  Lights,  placed  to  guide  a  vessel,  and  therefore 
admitting  of  a  very  near  approach  ;  and  the  third  including  those 
which,  according  to  the  respective  directions  in  which  they  are  seen, 
have  both  these  duties  to  fulfil.  In  the  first  we  require  great  il- 
luminating power,  and  a  long  duration  of  the  brightest  period,  with 
a  small  angle  of  vertical  divergence;  in  the  second,  less  illumina- 
ting power,  but  a  larger  angle  of  vertical  divergence  are  requisite, 
while  the  duration  of  the  extreme  brightness  is  of  minor  importance  3 
and  in  the  third,  all  these  properties,  namely,  great  illuminating 
power,  a  long  duration  of  the  brightest  period,  and  a  large  angle  of 
vertical  divergence,  are  necessary. 


May  11,  1837. 
WILLIAM  LAWRENCE,  Esq.,  V.P.,  in  the  Chair. 

Henry  S.  Boase,  M.D.,  and  William  Tierney  Clark,  Esq.,  were 
elected  Fellows  of  the  Society. 

A  paper  was  in  part  read,  entitled,  ''  On  the  connexion  between 
the  Phenomena  of  the  absorption  of  Light  and  the  Colours  of  thin 
Plates."     By  Sir  David  Brewster,  K.H.,  F.R.S. 

The  Society  then  adjourned  over  the  Whitsun  week,  to  meet  again 
on  the  25  th  instant. 


May  25,  1837. 
FRANCIS  BAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 

The  Rev.  William  Walton  and  Richard  Westmacott,  jun.,  Esq., 
were  elected  Fellows  of  the  Society, 

Sir  David  Brewster's  paper  was  resumed  and  concluded. 

The  phenomena  of  the  absorption  of  light  by  coloured  media  have 
been  regarded  by  modern  philosophers  as  inexplicable  on  the  theory 
of  the  colours  of  thin  plates,  and  therefore  irreconcileable  with  the 
Newtonian  hypothesis,  that  the  colours  of  natural  bodies  are  depend- 
ent on  the  same  causes  as  the  colours  of  thin  plates.  The  discovery 
by  Mr.  Horner  of  a  peculiar  nacreous  substance  possessing  remark- 
able optical  properties,  of  which  the  author  has  already  given  an  ac- 
count, furnished  him  with  the  means  of  instituting  a  more  accurate 
comparison  between  these  two  classes  of  phenomena.  By  a  careful 
and  minute  analysis  of  the  reflected  tints  of  its  first  three  orders  of 
colours  exhibited  by  a  single  film  of  the  above-mentioned  substance, 
they  were  found  to  consist  of  that  part  of  the  spectrum  which  gives 
the  predominating  colour  of  the  tint  mixed  with  the  rays  on  each 
side  of  it.  In  analysing  the  transmitted  beam,  bands  of  the  colours 
complementary  to  the  former  are  seen,  with  intervening  dark  bands  ^ 
and  when  the  analysis  is  made  with  a  high  magnifying  power,  the 
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spectrum  is  observed  to  be  crossed  throughout  its  whole  extent  with 
alternate  dark  and  coloured  bands,  increasing  in  number  and  dimi- 
nishing in  magnitude  with  the  thickness  of  its  plate.     In  the  pheno- 
mena of  periodical  colours  there  are  three  peculiarities  demanding 
notice ;  first,  that  the  dark  lines  change  their  places  by  varying  the 
inclination  of  the  plate  ;  secondly,  that  two  or  more  lines  never  co» 
alesce  into  one  -,  and  thirdly,  that  the  colour  of  the  luminous  bands 
in  the  complementary  spectrum  are  the  same  as  those  of  the  original 
spectrum  when  the  thin  plate  is  perfectly  colourless.  The  author  in- 
stitutes a  comparison  of  these  phenomena  with  those  of  absorption 
as  exhibited  by  a  solid,  a  fluid,  and  a  gaseous  body  ^  employing  as  an 
example  of  the  first,  smalt  blue  glass  -,  of  the  second,  the  green  sap 
of  vegetables  ;  and  of  the  third,  nitrous  acid  gas.     No  connecting 
link  between  these  phenomena  appeared  to  exist,  excepting  that 
both  exhibited  a  divided  or  mutilated  spectrum  3  but  even  this  com- 
mon fact  has  not  the  same  character  in  both.  The  nacreous  substance 
described  by  Mr.  Horner,  however,  in  some  cases,  when  the  plates 
were  small,  was  found  to  produce  bands  perfectly  identical  with  those 
of  thin  plates  ;  while  in  other  cases  the  bands  were  exactly  similar  to 
those  of  coloured  media.     By  employing  the  iridescent  films  of  de- 
composed glass,  the  author  obtained  combinations  of  films  which  gave, 
by  transmitted  light,  the  most  rich  and  splendid  colours,  surpassing 
every  thing  he  had  previously  seen  among  the  colours  either  of  na- 
ture or  of  art.   These  facts  have  proved  that  the  transmitted  colours, 
though  wholly  unlike  those  of  thin  plates,  are  yet  produced  by  the 
same  causes,  and  are  residuary,  and  generally  complementary  to  the 
sum  of  the  reflected  tints.     Thus  the  author  has  succeeded  in  com- 
pletely identifying  in  their  primary  features  the  two  classes  of  facts ; 
the  one  resulting  from  absorption,  the  other  from  periodic  action. 
The  minor  points  of  difference,  namely,  the  uniformity  of  the  bands 
and  tints  of  absorbing  media  at  all  incidences,  and  the  non-appear- 
ance of  the  reflected  tints  in  such  media,  are  endeavoured  to  be  ex- 
plained by  the  introduction  of  several  considerations,  the  complete 
discussion  of  which  the  author  reserves  for  the  subject  of  a  future 
paper.      From  the  phenomena  of  thin  plates,  of  polarized  tints, 
and  of  absorption,  the  existence  of  a  new  property  of  light  is  deduced, 
in  virtue  of  which  the  reflecting  force  selects  out  of  differently  co- 
loured rays  of  the  same  refrangibility  rays  of  a  particular  colour,  al- 
lowing the  others  to  pass  into  the  transmitted  ray  3  a  principle  not 
provided  for  in  either  of  the  theories  of  light  to  which  the  phenomena 
of  absorption  are  ultimately  referable,  and  furnishing  an  explanation 
of  certain  remarkable  phenomena  of  dichroism  in  doubly  refracting 
bodies,  in  which  rays  of  the  same  refrangibility,  but  of  different  co- 
lours, pass  into  the  ordinary  and  extraordinary  pencils. 

A  paper  was  read  '*  On  the  hereditary  instinctive  propensities  of 
Animals.**     By  Thomas  Andrew  Knight,  Esq.,  F.R.S. 

The  author  adduces,  in  support  of  the  principle  he  had  advanced 
in  his  paper  on  the  economy  of  bees,  namely,  that  instinctive  pro- 
pensities to  the  performance  of  certain  actions  are  transmitted,  inde- 
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pendently  of  education,  from  the  parent  to  its  offspring,  several  facts 
which  have  fallen  under  his  observation  in  the  course  of  various  ex- 
periments commenced  by  him  nearly  sixty  years  ago  and  continued 
to  the  present  time.  He  relates  that  a  young  terrier,  whose  parents 
had  been  trained  to  destroy  pole-cats,  and  a  young  springing  spaniel^ 
whose  ancestors  through  many  generations  had  been  employed  in 
finding  woodcocks^  were  reared  together  as  companions  3  and  that 
each  ofthem^  immediately  on  seeing,  and  for  the  first  time  in  its  life, 
the  particular  prey  to  which  it  was  guided  by  hereditary  instinct,  pur- 
sued it  with  intense  eagerness,  while  it  did  not  appear  to  notice  that 
which  attracted  its  companion.  In  several  instances  he  found  that 
young  springing  spaniels,  wholly  inexperienced,  were  very  nearly  as 
expert  in  finding  woodcocks  as  their  well- trained  parents.  The  habits 
of  the  woodcock  have  in  the  course  of  the  last  sixty  years  undergone 
considerable  change,  the  fear  of  man  having  during  that  period  become 
much  stronger  by  transmission  through  many  successive  generations. 
The  author  believes  that  by  continued  education  these  hereditary  pro- 
pensities might  be  suppressed  and  others  substituted :  thus  the  habits 
of  the  springing  spaniel  would  never  have  been  acquired^  if  shooting 
on  the  wing  had  not  been  practised  by  man.  A  young  dog,  of 
the  variety  usually  called  retrievers,  on  account  of  their  being 
trained  to  find  and  recover  wounded  game,  performed  this  office, 
although  wholly  untaught,  quite  as  well  as  the  best-instructed  dog. 
The  male  and  the  female  parents  appear  to  possess  similar  powers  of 
transmitting  to  their  offspring  these  hereditary  feelings  and  propensi- 
ties ;  excepting  in  the  case  of  hybrid  progeny,  in  which  the  au- 
thor thinks  he  has  witnessed  a  decided  prevalence  of  the  character 
of  the  male  parent.  With  regard  to  dogs,  the  influence  of  one  or 
other  of  the  parents,  and  sometimes  of  both,  may  occasionally  be 
traced,  but  without  any  constancy  as  to  the  particular  predominance 
of  either  sex. 

A  paper  was  read  '*  On  Meteorological  deductions  from  Observa- 
tions made  at  the  Observatory  at  Port  Louis  in  the  Mauritius,  during 
the  years  1833,  1834,  and  1835."  By  John  Augustus  Lloyd,  Esq., 
Surveyor-General  of  that  Island,  F.R.S.  Communicated  by  Captain 
Beaufort,  R.N.,  Hydrographer  to  the  Admiralty,  F.R.S. 

The  observations,  from  which  the  results  recorded  in  the  present 
paper  were  made,  are  nearly  50,000  in  number,  and  were  taken  four 
times  each  day,  at  the  hours  of  8  a.m.  noon,  4  and  8  p.m.  The  de- 
tails of  the  observations  themselves  are  about  to  be  forwarded  to  the 
Royal  Society;  they  relate  to  the  states  of  the  barometer,  thermome- 
ter, hygrometer,  rain  gauge,  and  the  appearance  of  the  atmosphere 
with  regard  to  clearness  or  cloudiness. 


June  1,  1837. 
FRANCIS  BAILY,  Esq.,  V.P.  and  Treasurer,  in  the  Chair. 
William  Ayrton,  Esq.,  James  Carson,  M.D.,  William  Hopkins, 
Esq.,  M.A.,  and  Captain  John  Thomas  Smith,  were  severally  elected 
Fellows  of  the  Society. 
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A  paper  was  read,  entitled,  "  On  the  development  and  extinction 
of  regular  doubly  refracting  structures  in  the  crystalline  lenses  of 
animals  after  death.*'    By  Sir  David  Brewster,  K.H.,  L.L.D.,  F.R.S.. 

Since  the  year  1816,  when  the  author  communicated  to  the  Royal 
Society  an  account  of  the  doubly  refracting  structures  which  exist  in 
the  crystalline  lenses  of  fishes  and  other  animals,  he  has  examined  a 
great  variety  of  recent  lenses  with  the  view  of  ascertaining  the  origin 
of  these  structures,  the  order  of  their  succession  in  different  lenses, 
and  the  purpose  which  they  answer  in  the  animal  economy.  He  had 
discovered  in  the  lenses  of  many  fishes  the  alternation  of  portions, 
exerting,  the  one  a  positive,  and  the  other  a  negative  refractive 
action  ;  but  in  his  subsequent  investigations  he  met  with  the  greatest 
discrepancy  as  to  the  regularity  of  their  arrangement.  He  found 
that  in  quadrupeds  the  central  structure  is  positive  -,  while  in  fishes, 
where  there  are  three  structures,  it  is  always  negative  ;  but  their  po« 
sitive  structure  in  the  former  case  sometimes  exists  alone,  with  faint 
traces  of  a  negative  structure,  and  sometimes  it  is  followed  by 
another  positive  structure  separated  from  the  first  by  a  black  neutml 
circle,  in  which  the  double  refraction  disappears  ;  at  other  tiroes  va» 
rious  other  combinations  of  these  structures  are  presented.  .  Occa* 
sionally,  in  the  dark  neutral  line  which  separated  two  positive  struc- 
tures, he  perceived  a  trace  of  an  intervening  structure,  which  seemed 
to  be  either  about  to  disappear  or  about  to  be  developed.  This  con- 
jecture was  satisfactorily  verified  by  a  series  of  observations  which  he 
made  on  the  lenses  of  the  sheep,  the  ox,  and  the  horse,  at  different 
ages,  and  also  on  the  same  lens,  during  the  spontaneous  changes 
it  undergoes  when  kept  in  distilled  water.  The  negative  structure 
was  in  these  experiments  gradually  developed  at  the  space  inter- 
vening between  the  portions  of  the  lens  which  had  possessed  the 
positive  structure  3  and  thus  the  same  parts  assumed  in  succession 
doubly  refractive  actions  of  opposite  kinds.  The  author  intimates 
his  intention  of  pointing  out,  in  a  separate  paper,  the  conclusions 
deducible  from  these  facts  respecting  the  cause  and  cure  of  cataract. 


June  8,  1837. 
WILLIAM  LAWRENCE,  Esq.,  V.P.,  in  the  Chair. 

Robert  Bigsby,  Esq.,  George  Edward  Frere,  Esq.,  and  Captain 
Joseph  Ellison  Portlock,  R.E.,  were  elected  Fellows  of  the  Society. 

A  paper  was  in  part  read,  entitled  "  Observations  on  the  minute 
structure  of  the  higher  forms  of  Polypi,  with  observations  on  their 
classification."  By  Arthur  Farre,  M.B.  Communicated  by  Richard 
Owen,  Esq.,  F.R.S. 

June  15,  1837. 

FRANCIS  BAILY,  Esq.,  V.P,  and  Treasurer,  in  the  Chair. 

James  F.  W.  Johnston,  Esq.,  A.M.,  was  elected  a  Fellow  of  the 
Society. 

The  following  papers  were  then  read,  viz. : 
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^  Obsenrations  on  the  minute  structure  of  some  of  th6  higher 
forms  of  Polypi,  with  views  of  a  more  natural  arrangement  of  the 
class."  By  Arthur  Farre,  M.B.,  Lecturer  on  Comparative  Anatomy 
at  St.  Bartholomew's  Hospital.  Communicated  by  Richard  Owen, 
Esq.,  F.R.S.,  was  resumed  and  concluded. 

After  a  short  account  of  the  labours  of  preceding  naturalists  in 
that  department  of  zoology  which  comprises  the  various  kinds  of 
polypes,  and  of  the  different  characters  on  which  they  have  founded 
the  classification  of  these  animals,  the  author  proceeds  to  the  state- 
ment of  his  own  observations  on  several  species  which  had  not 
been  previously  investigated  with  sufficient  minuteness  and  care. 
Two  of  the  species  described  he  believes  to  be  entirely  new,  and  he 
has  accordingly  given  them  the  names  of  Bovoerbankia  densa,  and 
Lagenella  repens.  The  other  species  which  are  the  subject  of  the 
author's  investigation,  are  Vesicularia  spinosa,  Valkeria  cuscuta, 
AUyonidium  diapkanum,  Membranipora  pUosay  and  Notania  lori- 
cuiata. 

He  then  discusses  the  principles  on  which  the  classification  of 
this  tribe  of  zoophytes  should  be  founded,  and  proposes  on  these 
principles  to  give  the  name  of  Ciiiobrachiata  to  the  whole  group  of 
polypes  characterised  by  the  possession  of  ciliated  tentacula,  and  a 
free  alimentary  canal  with  two  orifices  :  this  group  again  he  divides 
into  two  subordinate  groups,  namely,  the  Hydriform  and  the  Actu 
nifbrm,  or  Zoanthiform  polypes.  Under  the  tide  of  Nudibrachiata 
he  proposes  to  comprehend  all  those  polypes  which  partake  of  the 
nature  of  the  hydra,  and  whose  tentacula  are  unprovided  with  cilia, 
corresponding  to  the  Anthozoa  of  Ehrenberg. 

'VOn  the  Temperature  of  Insects,  and  its  connexion  with  the 
functions  of  Respiration  and  Circulation."  By  George  Newport, 
Esq.     Communicated  by  P.  M.  Roget,  M.D.,  r.R.S. 

The  author  states  at  the  commencement  of  his  paper,  that,  al- 
though it  has  been  long  known  that  insects  living  in  society,  as  the 
bee  and  the  ant,  maintain  in  their  habitations  a  temperature  higher 
than  that  of  the  open  air,  the  fact  had  never  yet  been  established 
that  individual  insects  of  every  kind  possess  a  more  elevated  tem- 
perature than  that  of  the  medium  in  which  they  reside,  and  that  in 
each  species  the  degree  of  elevation  varies  in  the  different  stages  of 
their  existence.  He  was  first  led  to  study  the  temperature  of  in- 
sects in  consequence  of  the  curious  results  which  he  had  met  with 
in  some  observations  he  had  himself  made,  in  the  autumn  of  the 
year  1832,  on  a  species  of  wild  bee  in  its  natural  haunts,  with  a  view 
to  ascertain,  as  had  been  suggested  to  him  by  Dr.  Marshall  Hall, 
the  relation  between  the  temperature  of  these  insects  during  their 
hybernation,  and  the  irritability  of  their  muscular  fibre:  but  the 
fact  of  the  existence  of  a  higher  temperature  in  individual  insects 
had  been  ascertained  by  himself  prior  to  these  observations ;  the 
results  of  which  observations,  together  with  other  facts  connected 
with  the  physiology  of  insects,  he  subsequently  communicated  to 
Dr.  M.  Hall. 
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Since  the  time  when  the  author  has  been  engaged  in  tlie  prose- 
cution of  this  inquiry,  some  observations  on  the  same  subject  have 
been  published  by  Dr.  Berthold,  of  Gottingen,  who  expresses  it  as 
his  opinion  that  insects  ought  not  to  be  regarded  as  cold-blooded 
animals,  but  who  does  not  appear  to  have  detected  the  existence 
of  a  temperature  higher  than  the  surrounding  medium  in  any  indi. 
vidual  insect.  The  author  also  notices  the  observations  on  this  subject 
made  by  Hansmann,  Juch,  Rengger,  Dr.  John  Davy,  and  others^ 
some  of  whom  have  detected,  while  others  have  not  observed,  the 
existence  of  an  increased  temperature  in  this  class  of  animals.  He 
then  gives  a  detailed  account  of  the  precautions  to  be  taken  for 
ensuring  accuracy  in  making  observations  of  this  kind ;  and  remarks 
that  greater  reliance  is  to  be  placed  on  those  made  on  the  external 
than  on  the  internal  temperature  of  the  animal,  seeing  that  compa- 
parative  results  are  all  that  can  be  obtained,  and  that  theinjury  inflicted 
on  the  insect  by  its  mutilation  very  materially  interferes  with  the 
correctness  of  the  conclusions  as  to  the  degree  of  internal  tem- 
perature. 

After  premising  these  introductory  remarks,  the  author  gives  a 
detailed  account  of  his  observations  on  the  temperature  of  insects 
in  their  several  states  of  larva,  pupa,  and  imago,  from  which  it  ap- 
pears that  those  which  possess  the  highest  temperature  are  always 
volant  insects,  and  are  chiefly  diurnal  species,  residing  almost  con- 
stantly in  the  open  air.  He  shows  that  the  larva  has  a  lower  tem- 
perature than  the  imago,  and  that  the  energy  of  its  respiration  is  also 
less^  regard  being  had  to  the  activity  of  the  insect,  and  to  the  size  of 
iis  body.  In  lepidopterous  insects  the  average  elevation  of  tempera- 
ture above  that  of  its  surrounding  medium,  is  in  the  larva  from  0^*9 
to  l°'5 ;  while  in  the  imago  it  is  from  5°  to  10**.  Among  the  hymeno- 
ptera  it  is  from  2°  to  4**  in  the  larva,  and  in  the  imago  from  4**  to  15® 
or  even  20°  -,  but  in  all  cases  the  amount  of  this  elevation  is  shown 
to  depend  on  the  degree  of  activity,  and  the  quantity  of  air  respired 
during  a  given  period.  The  author  then  inquires  into  the  influence 
of  various  circumstances,  such  as  inactivity,  sleep,  hybernation,  and 
inordinate  excitement,  on  the  temperature  of  insects;  and  shows  that 
the  evolution  of  heat  gradually  diminishes  in  a  degree  corresponding 
to  the  length  of  time  during  which  the  insect  remains  in  a  state  of 
repose,  but  that  it  is  immediately  increased  as  soon  as  the  insect  is 
roused  into  action.  He  adverts  also  to  the  remote  cause  of  hyberna- 
tion, which  he  ascribes,  in  every  state  of  the  insect,  to  accumu- 
lations of  adipose  matter,  or  of  nutrient  fluid,  which,  being  stored 
up  in  the  system,  induce  a  plethoric  state,  from  which  the  animal  is 
aroused  when  this  store  of  materials  has  been  exhausted.  A  variety 
of  experiments  are  related,  tending  to  provathata  large  proportion 
of  the  heat  evolved  by  an  insect,  when  in  a  state  of  great  activity, 
is  dissipated  into  the  surrounding  medium,  and  that  the  quantity  of 
heat  so  generated  bears  definite  relations  to  the  habits,  the  locality, 
and  the  energy  of  respiration  in  each  respective  species  of  insect. 
Volant  insects,  he  finds,  have  the  highest  temperature ;  and  of  these 
the  diurnal  bear  a  higher  temperature  than  the  crepuscular ;  next 


481 

to  these  must  be  placed  the  diarnal  terrestrial,  and  last  of  all  the 
nocturnal  terrestrial  species. 

In  the  next  division  of  this  paper  the  author  considers  the  tem- 
perature of  those  insects  which  live  in  societies ;  and  in  particular  of 
the  humble  bee  and  the  hive-bee.  His  observations  are  confirmatory 
of  many  of  those  of  Huber  relating  to  the  incubating  habits  of  the 
former  of  these  species  ;  and  he  has  farther  ascertained  that  during 
the  act  of  incubation  the  bees  possess  a  voluntary  power  of  genera- 
ting heat,  whereby  the  temperature  of  their  bodies  is  raised,  appa- 
rently for  the  purpose  of  imparting  warmth  to  the  young  in  the 
cells;  that  this  process  is  accompanied  by  accelerated  respiration; 
and  that  the  amount  of  beat  evolved  is  proportional  to  the  quantity  of 
air  respired.  The  law  established  by  Dr.  Edwards  in  the  case  of 
the  young  of  mammiferous  animals,  namely,  that  they  possess  less 
power  of  generating  heat,  and  that  for  a  certain  time  they  are  unable 
to  maintain  their  usual  temperature,  is  shown  by  the  author  to  be 
equally  applicable  to  the  early  stage  of  insect  life,  and  also  to  the 
perfect  insect  immediately  after  its  developement  from  the  pupa. 

The  temperature  of  the  hive-bee  is  next  examined, and  it  is  shown, 
contrary  to  the  statements  of  Reaumur,  Huber,  and  others,  that  bees 
do  not  maintain  a  very  high  temperature  in  their  hives  during  winter^ 
but  that  they  are  disposed,  when  not  disturbed  by  any  occasional 
vicissitudes  of  atmospheric  temperature,  to  assume  the  state  of  hv- 
bernation  ;  although,  on  the  other  hand,  when  the  bees  are  much  dis- 
turbed, the  temperature  of  the  hive  may,  even  in  the  midst  of  winter, 
become  greatly  raised.  The  temperature  of  the  hive  is  lowest  in 
January,  and  gradually  increases  up  to  the  period  of  swarming,  in 
May  or  June,  after  which  time  it  diminishes.  A  table  is  given  ex- 
hibiting the  results  of  successive  observations  on  the  influence 
of  the  diminution  of  heat  and  of  light  which  attended  the  progress 
of  the  annular  eclipse  of  the  sun  on  the  15th  of  May,  1836,  on  the 
temperature  of  the  hive. 

It  appears  from  the  inquiries  of  the  author  that  different  parts  of 
the  hive  do  not  preserve  the  same  relative  heat  among  one  another 
at  different  periods,  and  also  that  the  amount  of  free  heat  in  the  hive 
is  often  10°  or  15°,  even  in  the  months  of  July  and  August. 

The  remaining  division  of  the  paper  is  devoted  to  the  considera- 
tion of  the  connexion  existing  between  the  developement  of  heat 
and  the  functions  of  respiration,  circulation,  and  digestion.  The 
state  of  the  pulse  during  all  the  different  stages  of  the  larva  until 
its  metamorphosis  into  the  pupa  is  examined  with  great  minuteness, 
and  the  results  are  given  in  a  tabular  form.  The  author  traces  the 
rate  of  pulsation  during  different  conditions  of  repose  and  activity, 
and  the  corresponding  frequency  of  respirations,  and  finds  that  al- 
though there  is  a  general  accordance  between  the  activity  of  these 
two  functions,  yet  that  the  activity  of  respiration  and  the  quantity 
of  heat  evolved  do  not  depend  primarily  on  the  velocity  of  the  cir- 
culation, but  that  under  all  circumstances  the  quantity  of  heat  de- 
veloped is  exactly  proportional  to  the  quantity  of  respiration.  While 
the  insect  is  feeding,  and  digestion  is  going  on,  the  evolution  of 
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heat  increases,  and  while  it  is  fasting  it  diminishes;  but  this  dimi- 
nution has  a  limit;  whereas  increased  respiration  is  invariably  attended 
by  increased  heat.  Gaseous  matter  is  exhaled  in  great  abundance 
from  the  surface  of  the  body  of  an  insect,  and  contributes  to  regulate 
and  equalize  its  temperature;  but  the  quantity  diminishes  in  propor- 
tion to  the  length  of  time  during  which  it  has  been  deprived  of  food. 
The  author  maintains  that  animal  heat  is  not  an  eftect  of  mere 
nervous  influence,  either  general  or  ganglionic ;  an  opinion  which  he 
derives  from  the  following  considerations  :  first,  that  in  many  insects 
in  which  considerable  degrees  of  heat  are  evolved,  and  the  respira- 
tion is  energetic,  the  nervous  system  is  small  compared  with  that  of 
others  in  which  the  respiration  is  less  vigorous ;  and  secondly,  that  if  the 
evolution  of  animal  heat  were  dependent  on  the  existence  of  ganglia, 
the  leech  ought  to  generate  more  heat  than  the  larva  of  the  Lepi- 
doptera,  since  it  has  a  much  greater  number  of  ganglia.  Hence  he 
is  disposed  to  draw  the  general  conclusion  that  animal  heat  results 
directly  from  the  changes  which  take  place  during  respiration  ;  and 
that  the  reason  why  so  large  a  quantity  passes  off  so  rapidly  from 
the  body  of  an  insect  is  because  it  does  not  become  latent,  since  the 
circulating  fluid,  unlike  what  takes  place  in  the  higher  animals,  is 
neither  completely  venous  nor  completely  arterial,  but  of  a  character 
intermediate  between  both. 

Twenty-one  tables  are  annexed  exhibiting  the  records  of  the  experi- 
ments referred  to  in  the  paper  on  the  respiration^  temperature^  and 
circulation  of  insects. 

«  Observations  on  the  Dry-rot  of  Ships,  and  an  eflPectual  method 
to  prevent  it  pointed  out."  By  James  Mease,  M.D.  Communi- 
cated by  Charles  Konig,  Esq.,  For.  Sec.  R.S. 

The  method  recommended  by  the  author  for  preventing  the  oc- 
currence of  the  dry-rot  in  ships  is  to  impregnate  the  timbers  and 
planks  with  common  salt,  as  is  practised  by  the  ship-builders  in 
Philadelphia.  For  this  purpose  all  the  spaces  between  the  timbers 
and  the  outside  and  inside  planks  are  to  be  filled  with  Spanish  or 
Portugal  salt,  driven  down  as  the  filling  proceeds.  The  salt  is  found 
to  penetrate  thoroughly,  and  completely  to  saturate  the  wood,  com- 
bining with  its  native  sap  and  preventing  fermentation  and  the  con- 
sequent evolution  of  foul  air.  The  principal  inconvenience  attend- 
ing this  method  is  the  dampness  of  the  ships  5  an  evil  for  which  the 
author  suggests  various  remedies. 

**  Experimental  Researches  on  the  conducting  powers  of  wires  for 
Electricity  3  and  on  the  heat  developed  in  metallic  and  liquid  con- 
ductors.'^ By  the  Rev.  William  Ritchie,  L.L.D.,  Professor  of  Na- 
tural Philosophy  in  the  Royal  Institution  of  Great  Britain,  and  of 
NaturalPhilosophy  and  Astronomy  in  University  College,  London. 

In  a  former  communication,  published  in  the  Philosophical  Trans- 
actions for  1833,  the  author  endeavoured  to  show  that  the  quantity 
of  voltaic  electricity  conducted,  or  the  force  of  the  current,  was  a 
function  of  a  greater  number  of  variables  than  had  been  previously 
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supposed.  As  the  tlieory  which  he  proposed  for  estimating  the  con- 
ducting powers  of  substances  has  been  controverted  by  M.  Lenz,  he 
has  been  induced  to  reconsider  the  subject,  and  finds  reason  to  be 
satisfied  with  the  correctness  of  his  former  views.  He  farther  finds 
that  with  feeble  magnetic  needles  the  deflecting  forces  are  not  pro- 
portional to  the  force  of  the  current,  but  approach  nearer  and  nearer 
to  that  proportion  by  increasing  the  magnetic  power  of  the  needles ; 
a  result  which  the'author  thinks  is  strictly  deducible  from  the  uni- 
versal law  of  nature,  that  the  attraction  mutually  exerted  by  two 
bodies  is  measured  by  the  sum  of  their  masses.  He  shows  that  the 
formula  of  Ohen,  expressive  of  the  conducting  powers  of  wires,  and 
of  the  resistances  which  they  offer  to  currents  of  voltaic  electricity^ 
is  an  approximation  to  the  truth  only  in  the  case  of  feeble  currents, 
and  that  with  the  same  metal,  the  conducting  powers  are  not  as  the 
lengths  of  the  wires. 

The  author  next  inquires  into  the  relation  between  the  heat  de- 
veloped, which  he  finds  to  be,  in  the  same  wire,  as  the  square  of  the 
intensity  of  the  current  3  and  in  wires  of  the  same  diameter,  and 
conducting  equal  quantities  of  electricity,  it  is  inversely  as  the  con- 
ducting power,  or  directly  as  the  resistance  which  they  oppose  to 
the  current.  The  facts  he  has  adduced  in  this  paper  seem  to  be  at 
variance  with  the  generally  received  theory  of  caloric,  and  to  be  in 
perfect  accordance  with  the  undulatory  theory. 

He  concludes  by  describing  an  experiment  confirming  the  views 
he  has  elsewhere  advanced  with  regard  to  the  difference  between  the 
physical,  the  physiological,  and  the  chemical  effects  resulting  from 
the  employment  of  coils  formed  of  wires  of  different  lengths,  being 
dependent  on  the  time  required  by  the  conductor  for  returning  to 
its  natural  state. 

<<  On  the  Ipoh  or  Upas  poison  used  by  the  Jacoons  and  other 
aboriginal  tribes  of  the  Malayan  Peninsula."  By  Lieut.  T.  S.  New- 
bold,  Aide-de-Camp  to  Brigadier-General  Wilson,  C.B.  Communi- 
cated by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

The  author  gives  an  account  of  the  process  by  which  the  Jacoons, 
an  aboriginal  tribe  inhabiting  the  mountains  and  forests  of  the  Ma- 
layan Peninsula,  prepare  the  poison  applied  to  the  points  of  the 
slender  arrows  which  are  propelled  from  the  Simpitan  or  blow.pipe. 
Three  preparations  are  employed  for  this  purpose,  distinguished  by 
the  names  of  Krohi,  Tennik  or  Kenniky  and  Mallaye ;  the  last  of 
these  is  more  powerful  than  the  other  two,  and  is  obtained  from  the 
roots  of  the  TubafthePerachi,  the  Kopah, 'and  the  CAey,  and  from  that 
of  the  shrub  Mallaye^  whence  it  derives  its  name.  The  Krohi  poison 
is  prepared  from  the  root  and  bark  of  the  Spoh  tree,  and  the  roots 
of  the  Tuba  and  Kopah,  with  the  addition  of  red  arsenic  and  the 
juice  of  limes  3  and  the  Tennik  from  the  same  ingredients,  omitting 
the  Kopah  root.  A  few  experiments  are  related,  made  by  the  au- 
thor with  a  view  to  ascertain  the  effects  of  the  poisoned  arrows  on 
living  animals,  from  which  it  appears  that  the  train  of  symptoms 
commence  in  a  few  minutes  after  the  infliction  of  the  wound,  and 
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terminate  fatally  with  more  or  less  rapidity,  according  to  the  size 
of  the  animal. 

<<  Delia  Velocity  del  Vento.  Meraoria  diretta  alia  Regali  Societa 
di  Londra  per  essere  inscritta  nelle  Transazioni  6losofiche,  et  pel 
concorso  del  premio  annuale  di  6sica :  di  Luigi  Dau,  Dottore  in 
Matematica  e  Fisica."  Communicated  by  Charles  Konig,  Esq.  For. 
Sec.  R.S, 

The  author  endeavours  to  investigate  the  relation  which  he  be- 
lieves exists  between  the  velocity  of  the  wind  and  the  oscillations 
of  the  barometer,  and  thence  to  derive  rules  for  calculating  the 
former  from  observations  of  the  latter. 

**  Considerations  physiques  sur  le  passage  Nord-ouest;"  by  the  same. 
Communicated  by  the  Right  Hon.  the  Earl  of  Minto,  G.C.B.  F.R.S. 

The  author  of  this  memoir^  considering  that  the  practicability  of 
a  North-west  Arctic  passage  must  depend  on  the  mean  summer  at- 
mospheric temperature  of  the  most  northern  point  of  the  continent  of 
America  being  above  that  at  which  the  congelation  of  sea  water  takes 
place,  applies  himself  to  the  determination  of  these  temperatures. 
The  results  of  his  calculations  are  given  in  a  table,  exhibiting  the 
extreme  and  the  mean  temperatures  of  the  atmosphere  for  each  of  the 
summer  months,  from  May  to  September,  at  all  degrees  of  latitude, 
from  60^  to  80°  inclusive.  According  to  this  table,  the  temperature 
of  zero,  which  is  about  fhe  freezing  point  of  sea  water,  prevails,  at 
60°  of  latitude,  on  the  10th  of  May ;  at  61°  lat.  on  the  20th  of  May; 
at  63°,  on  the  1  st  of  June  ;  at  65°,  on  the  10th  of  June ;  at  67°,  on  the 
20th  of  June ;  and  at  71°,  during  the  whole  of  the  months  of  July 
and  August.  The  author  concludes  that  navigators  can  reach,  with- 
out  danger  of  being  obstructed  by  ice,  the  latitude  of  71°  during  these 
latter  months :  and  that  since  the  American  continent  does  not  pro- 
bably extend  beyond  70°  north  latitude  ia  passage  to  the  North-west 
is  then  open.  He  recommends,  however,  that  instead  of  attempting 
it  by  the  dangerous  navigation  of  the  polar  sea,  a  coasting  voyage 
between  the  continent  and  the  numerous  islands  which  exist  in  that 
ocean  should  be  undertaken ;  or,  what  he  thinks  still  more  pro- 
mising of  success,  an  expedition  by  land  for  exploring  the  country 
intervening  between  the  Coppermine  River  and  Hudson's  Bay. 

"  Causes  de  la  Variation  diurne  de  1' Aiguille  aimant6e,  de  la  Lumiere 
zodiacale,  des  Aurores  Boreales,  et  M6thode  simplifiee  pour  le  releve- 
ment  des  Longitudes,  M6m(nre  soumis  a  la  Soci6te  Royale  de  Londres, 
pour  le  concours  du  prix  d' Astronomic.     Par  Demonville." 

The  author's  speculations  proceed  on  the  hypothesis  he  has  adopt- 
ed, that  the  Sun,  Moon,  Jupiter  and  Mars  perform  a  diurnal  and 
perfectly  circular  revolution  round  the  earth. 

"On  the  elementary  structure  of  the  Muscular  Fibre  of  Animal  and 
Organic  Life  3"  by  Frederic  C.  Skey,  Esq.,  Assistant  Surgeon  to  St. 
Bartholomew's  Hospital,  F.R.S. 

The  author  having  withdrawn  the  paper  bearing  the  same  title 
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which  he  Jiad  formerly  communicated^  and  which  was  read  to  the 
Society  on  the  9th  and  16th  of  February  last ;  and  having  made 
in  it  several  alterations  and  additions,  consisting  chiefly  in  notices 
of  the  discoveries  of  preceding  anatomists  in  the  same  field  of  in- 
quiry, again  presents  it  to  the  Society  with  these  improvements. 

'<  Sequel  to  an  Essay  on  the  Constitution  of  the  Atmosphere 
published  in  the  Philosophical  Transactions  for  1826  -,  with  some  ac- 
count of  the  Sulphurets  of  Lime  ;*  by  John  Dalton,  D.C.L.,  F.R.S. 

The  author  communicates  in  this  paper  an  account  of  the  inves- 
tigations on  the  constitution  of  the  atmosphere,  which  have  engaged 
his  attention  during  a  long  period  of  years.  He  enters  into  an  ex- 
amination of  the  comparative  advantages  of  the  three  methods  which 
are  most  in  use  for  analysing  common  air,  namely,  firing  it  with  hy- 
drogen in  Volta's  eudiometer,  or  abstracting  the  oxygen  by  means 
of  nitrous  gas  and  quadnsulphuret  of  lime ;  and  details  the  pre- 
cautions to  be  taken  in  the  employment  of  each  of  these  methods, 
and  the  degree  of  accuracy  to  be  expected  from  the  results  under  dif- 
ferent circumstances.  He  then  relates  numerous  experiments  made 
on  air  obtained  from  great  heights,  from  which  he  is  led  to  the  con- 
clusion that  the  proportion  of  oxygen  to  azote  in  the  atmosphere  on 
the  surface  of  the  earth  is  not  precisely  the  same  at  all  places  and 
times ;  and  that  in  elevated  regions  this  proportion  is  somewhat  less 
than  at  the  surface  of  the  earth,  but  not  nearly  so  much  as  the 
theory  of  mixed  gases  would  require,  and  that  the  reason  for  this  is 
to  be  found  in  the  incessant  agitation  of  the  atmosphere  produced 
by  winds  and  other  causes. 

**  Researches  on  the  Tides.  Eighth  Series.  On  the  progress  of  the 
Diurnal  Inequality- wave  along  the  coasts  of  Europe/'  By  the  Rev. 
William  Whewel],F.R.S.,  &c. 

In  the  seven  til  series  of  these  researches,  the  author  pointed  out 
the  laws  which  the  diurnal  inequality  of  the  height  of  high  water 
follows,  and  showed  that  those  laws  are  modified  so  as  to  exhibit  very 
remarkable  differences  at  different  places,  and  to  occasion  some 
'"difiiculty  in  conceiving  the  mechanical  propagation  of  the  tide- wave. 
He  then  suggested  what  appeared  to  be  a  possible  solution  of  the 
difficulty  3  but  as  this  suggestion  was  founded  on  facts  from  a  few 
places  only,  he  resolved  to  attempt  to  trace  the  progress  of  the 
wave  which  brings  the  diurnal  inequality  on  some  of  the  coasts,  on 
which  simultaneous  observations  were  made  at  his  request  in  June 
1835 ;  and  the  present  memoir  contains  an  account  of  the  conclu- 
sions to  which  he  has  been  led  by  this  investigation.  The  details 
which  he  gives  of  the  observations  made,  with  this  view,  at  nineteen 
different  stations,  appear  to  establish  the  conclusion,  that  the  differ- 
ences of  diurnal  inequalities  at  different  places  are  governed  by  local 
circumstances,  and  do  not  form  a  progressive  series. 

"  Note  on  the  Fluctuations  of  the  Height  of  High-water  due  to 
changes  in  the  Atmospheric  Pressure."  By  J.  W.  Lubbock,  Esq., 
F.R.S. 
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^-he  author  vcriBed,  both  at  Liverpool  and  at  London,  the  exist- 
ence of  a  fact  similar  to  that  which  M .  Daussy  had  ascertained  at 
Brest^  namely,  the  rise  of  the  ocean  when  the  barometer  is  depressed: 
atnd  remarks  that  tlie  correction  due  to  changes  in  the  atmospheric 
pressure  is  by  no  means  inconsiderable.  He  suggests  the  question 
whether  the  surface  of  the  ocean  rises  in  narrow  seas  simultaneously 
with  the  depression  of  the  barometer,  or  otherwise.  With  a  view  to 
the  solution  of  this  question,  he  gives  a  tabular  diagram  showing  the 
correspondence  between  the  calculated  and  the  observed  heights^  m 
their  relation  to  the  heights  of  the  barometer  at  Liverpool  and  at 
London,  from  which  it  would  appear  that  the  effect  of  changes  in  the 
atmospheric  pressure  on  the  tide  is  immediate. 

"  On  an  improved  mode  of  constructing  Magnets."  By  Jamer 
Cunningham,  Esq.,  Member  of  the  Cork  Scientific  and  Literary  S<^ 
ciety.  Communicated  by  North  Ludlow  Beamish^  £sq<,  F.R^^ 
President  of  that  Society. 

The  material  recommended  by  the  author  for  the  most  economuail^ 
aA  well  as  effectual  method  of  constructing  magnets,  is  cast  iral^ 
which  should  be  formed  in  small  castings  in  the  form  of  a  horse-sbo^ 
^ch  weighing  about  seven  ounces ;  these  he  finds^  on  being  toucheQ 
in  the  usual  manner  by  a  small  compound  magnet^  received  and  r^ 
tained  the  impregnation  better  than  any  which  be  had  preriooigjy 
constructed  of  steel. 

The  Society  then  adjourned  over  the  kmg  tacattoi^  to  meet-^gain 
on  the  IGth'of  Nov^mbdrn^jR. 


r 


'-;;:^- 


INDEX  TO  VOL.  III. 


AbERNETHY  (Mr.),  notice  of  the 

late,  81. 
Absorption  of  light,  322 ;  by  colored 

media,  on  the  phenomena  of,  475. 
Acetous  fermentation,  on,  4j)6. 
Achromatic  eye-pieces,  89. 
■  lens,  concave,   adapted  to  the 

wired  micrometer  268;    negative, 

284. 
Acoustic  figures,  49, 180 ;  perfect  and 

imperfect  resultants,  181. 
Adam  (W.)  on  the  osteological  forms 

of  the  human  race,  207,  294. 
Addison   (W.)   on  an  extraordinary 

meteor,  159. 
Adelaide  (Queen),  address  of  the  pre- 
sident   and  council  to,  35;     Her 

Majesty's  answer,  35. 
£tna,  magnetic  experiments  on,  163 ; 

account  of  the  eruption  in  1536, 316. 
Africa,  magnetical  experiments  made 

on  the  coast  of,  130. 
Air  disengaged  from  the  sea  over  the 

site  of  a  volcano,  94,  184,  196,  284. 
Airy  (Prof.)  on  an  inequality  of  long 

period  in  the  motions  of  the  Earth 

and  Venus,  77,  108. 
• ,  the  Copley  medal  adjudged  to, 

89. 
,   report  on    Barlow's   fluid-lens 

telescope,  246. 
-,  report  on  M.  de  Humboldt's  let- 


ter on  terrestrial  magnetism,  418. 

Allan  (T.),  notice  of  the  late,  227. 

America,  North,  observations  on  the 
western  coast  of,  471. 

Ampere  (M.),  notice  of,  440. 

Amphibious  animals  having  four  di- 
stinct hearts,  165. 

Ammonia,  sesquicarbonate  of,  207. 

Ammonia  and  carbonic  acid,  on  the 
combinations  of,  207. 

Analytical  operations,  theory  of,  456. 

Animal  life,  muscular  fibre  of,  484. 

Animals,  hereditary  instinctive  pro- 
pensities of,  476. 

■ ,  hybemating,  on  the  sleep  of,  106. 

,  on  the  crystalline  lenses  of,  194, 

366. 

VOL.  III. 


Anniversary  Meetings,  Nov.  30, 1830, 
6;  Nov.30, 1831,78;  Nov.30, 1832, 
140;  Nov.  30,  1833,  215;  Dec.  1, 
1834,302;  Nov.30, 1835,348;  Nov. 
30, 1836,  428. 

Arago's  magnetic  phenomena,  on,  93. 

Arctic  expedition,  discussion  of  Capt. 
Back's  magnetical  observations,  394. 
400 ;  on  a  north-west  oassage,  484. 

Arm,  on  the  muscles  of  the,  405. 

Arnold  and  Dent  (Messrs.)  on  glass  ba- 
lance-springs in  chronometers,  391. 

Arseniates,  phosphates,  and  the  modi- 
fications of  phosphoric  acid,  re- 
searches on  the,  200, 209. 

Arsenic,  method  of  detecting,  6. 

Articulation,  on,  103. 

Artificial  water  cement,  on,  42. 

substance  resembling  shell,  375. 

Arundel  manuscripts,  exchanged  for 
books,  87,  156 ;  cash  account,  243, 
312,  360. 

Ascidiae,  on,  270. 

Asphyxia,  on,  105. 

Astronomical  circles,  on  dividing,  351. 

observations,  Harriot's,  125. 

refractions,  on  the,  301. 

Astronomy,  physical,  16,  51,  59,  75, 
98,  101,  109,  121,  128,  137,  209. 

Atholl  (Duke  of),  notice  of  the  late,  10. 

Atmosphere,  action  of  plants  upon, 
364 ;  constitution  of  the,  485. 

of  Mars,  71,  158. 

Atmospheric  electricity,  chemical  ac- 
tion of,  29. 

tides,  observations  made  with  a 

water  barometer,  134. 

tides  of  Dukhun,  296. 

Atomic  weights,  on,  196. 

Attraction,  local,  of  ships,  43.  at- 

Aurora  borealis,  its  influence  upon  the 
intensity  of  terrestrial  magnetism,  an 
37, 186 ;  nature  and  origin  of,  295; 
an  electrical  phenomenon,  295 ;  of  ^n 
Nov.  18, 1835,  361.  \ 

Babington  (Dr.  W.),  notice  of,  227. 
Back's  (Capt.)  magnetical  observations^^ 
discussion  of,  394,  400. 


/. 


488 


INDEX. 


Baillie  (Lt.-Col.)i  notice  of,  229. 

Baily  (F.)  on  the  correction  of  a  pen- 
dulum for  the  reduction  to  a  va- 
cuum, and  on  some  anomalies  in 
pendulum  experiments,  126. 

Bakerian  lectures,  95, 177,  313. 

Balard  (M.),  the  Royal  medal  adjudged 
to,  221. 

Baltic,  gradual  sinking  of  the  waters 
of  the,  313. 

Banwell  caves,  Mendip  Hills,  56. 

Bariiun,  chloride  of,  on,  196. 

,  equivalent  of,  197. 

Barlow  (P.)  on  fluid  refracting  tele- 
scopes, 13,  140. 

on  the  electric  origin  of  the  pheno- 
mena of  terrestrial  magnetism,  23. 

—  on  the  errors  in  the  course  of  ves- 
sels, 43. 

on  magnetic  variation,  195. 

on  the  negative  achromatic  lens, 


284. 

—  on  gradients  on  railroads,  390. 
•,  reports  on  his  fluid-lens  telescope, 


245. 

Barlow  (P.  W.)  on  the  laws  which  go- 
vern the  motion  of  steam-vessels, 
285. 

Barlow  (W.  H.)  on  illuminating  light- 
houses, 474. 

Barnett  (E.),  meteorological  register, 
333. 

Barometer,  mountain,  40. 

,  hourly  observations  on  the,  136. 

,  water,  of  the  Royal  Society,  134. 

Barry  (A.)  on  the  chemical  action  of 
atmospheric  electricity,  29. 

,  notice  of  the  late,  149. 

Barton  (J.)  on  the  inflexion  of  ligh^  72. 

Barytes,  subarseniate  of,  composition 
of,  201. 

Bate  (Mr.)  on  an  improvement  in  me- 
dal-ruling, 139. 

Bath,  on  the  thermal  springs  at,  254, 
258. 

Batrachian  reptiles,  killed  by  immer- 
sion in  hot  water,  45,  47. 

Beaches,  shingle,  motions  of,  276. 

Beaufort  (Capt.),  meteorological  jour- 
nal kept  at  the  Cape  of  Good  Hope, 
363. 

,  hygrometrical  observations,  333. 

Belcher  (Capt.),  magnetical  experi- 
ments on  the  coast  of  Africa,  130. 

Bell  (Sir  C.)  on  the  organs  of  the  hu- 
man voice,  102. 
>  the  Royal  medal  adjudged  lo,2.2.\ . 


Bell  (Sir  C.)  on  the  functions  of  the 
brain,  and  the  relations  between  the 
brain  and  nerves  of  motion  and  sen- 
sation, 283,331. 

Bell  (J.),  notice  of  the  late,  437. 

Berzelius  (Baron),  the  Copley  medal 
awarded  to,  442. 

Bianchi  (Prof.)  on  a  new  sidereal  ca- 
talogue, 414. 

Bickerton  (Sir  R.  H.),  notice  of,  149. 

Bile,  secretion  and  uses  of,  160. 

Biot  (M.),  the  earth  considered  as  a 
magnet  by,  23. 

Biphosphate  of  soda,  experiments  on, 
209. 

Bird  (G.)  on  the  electro-chemical  in- 
fluence of  electric  currents  of  low 
tension,  461. 

Bishop  (J.)  on  the  nerves  of  sensation, 
205. 

on  the  grave  and  acute  tones  of 

the  human  voice,  323. 

on  the  physiology  of  the  human 

voice,  404. 

Blacklewar  (C.)  on  some  properties  of 
numbers  in  geometrical  progression, 
139. 

Blane  (Sir  G.),  notice  of,  303. 

Blane  (Wm.),  notice  of  the  late,  437. 

Blood  of  the' vena  portae,  on  the,  53. 

,  on  the  circulation  of  the,  64. 

,  the  principles  of  bile  pre-exist  in, 

160. 

,  influence  of  the  tricuspid  valve 


of  the  heart  on  the  circulation  of 
the,  337,  396. 

in  insects,  circulation  of,  317. 


\ 


Bostock  (Dr.),  report  on  Faraday's  re- 
searches in  electricity,  113. 

Boub6e  (Prof.)   on   the    lake  of  Oo 
near  Bagneres  de  la  Chou,  131. 

Brain,  on  the  functions  and  relations 
between  it  and  the  nerves  of  motion 
and  sensation,  283,  331. 
■  of  the  European,  398. 

of  the  Negro,  398. 

in  marsupial  animals,  on  the,  460. 

Brest,  on  the  tides  at,  75. 

Brewster  (Sir  D.),  the  Royal  medal 
awarded  to,  11,  221. 

■  on  the  crystalline  lenses  of  ani- 
mals, 194,  366. 

on  the  double  refraction,  and  ab- 
sorption of  light,  exhibited  in  the  ox- 
alate of  chromium  and  potash,  322. 

ow  axv  artificial  substance  resem- 


INDBX. 


489 


Brewster  (Sir  D.^  on  the  connexion 
between  the  pnenomena  of  the  ab- 
sorption of  light  and  the  colours  of 
thin  plates,  475. 

on  doubly  refracting  structures  in 

the  crystalline  lenses  of  animals  after 
death,  478. 

Bridge  (Rev.  B.),  notice  of  the  late,  228. 

Bridges,  suspension,  51. 

Bridgewater  treatises,notice  of  the,433. 

Brinkley  (Bishop  of  Cloyne),  notice 
of  the  late,  354. 

Bromine,   in  the  Moira  brine  spring, 
on  the  extraction  of,  295. 

Brookes  (J.),  notice  of,  229. 

Browne  (E.)  on  the  disinfecting  power 
of  the  gases,  134. 

Browne  (H.),  notice  of  the  late,  9. 

Bumes  (A.)  on  the  temperature  of  the 
air  and  the  sea,  317. 

Burrington  Coomb,  remains  found  in 
the  caves  at,  56. 

Cadell  (W.  A.)  on  the  hour  lines  of 

the  ancients,  18. 
Calculus,  integral,  on  the,  380,  417. 

of  principal  functions,  315. 

Caldcleugh  (A.)  on  the  earthquake  at 

Chili  in  1835,  347. 
on  the  volcanic  eruption  of  Cosi- 

guina,  363. 
Cape  Frio,  notice  of,  266,  271. 
Capillary  action, Poisson's  theoryof,157. 

vessels,  physiology  of  the,  45. 

Carbonic  acid  and  ammonia,  on  the 

combinations  of,  207. 
Carr  (Rev.  W.),  notice  of,  84. 
Cassegrainian  telescope  compared  with 

the  Gregorian,  350. 
Cauchy's  theory  of  undulations,  326, 

362. 
Caustics,  on  the  equations  of,  324. 
Caverns  of  the  Mendip  Hills,  55. 
Cement,  water,  artificial,  41. 
Chaptal  (Comte),  notice  of,  152. 
Chemical  decompositions,  effected  by 

voltaic  and  by  ordinary  electricity, 

99. 
Chenevix  (Mr.),  notice  of  the  late,  8. 
Chichester,  earthquakes  at,  338. 
Children  (J.  G.),  the  thanks  of  the 

Royal  Society  given  to,  362. 
Chili,  on  the  earthquake  at,  347. 
Chlorides,  constitution  of  the,  455. 
Chlorine  and  nitrous  gas,  a  new  com* 

bination  of,  27. 
,  equivalent  number  for,  197. 


Chloro-nitrous  cas,  28. 

Christie  (S.  H.),  report  on  Faraday's 
researches  in  electricity,  113. 

—  on  the  laws  of  magneto-electric 
induction  in  different  masses  of  the 
same  metal,  177. 

on  determining  the  direction  and 

intensity  of  terrestrial  magnetism, 
185. 

,  report  on  Faraday's  paper  on  the 

identity  of  electricities  and  on  com- 
mon and  voltaic  electricity,  191. 
on  the  magnetical  observations 


made  by  Capt.  Back,  394,  400. 
-,  report  on  M .  de  Humboldt's  let- 


ter on  terrestrial  magnetism,  418. 

Christie  (C.  C.)  on  the  aurora  borealis 
of  Nov.  18,  1835,361. 

Chromium,  oxalate  of,  and  potash, 
double  refraction  and  absorption  of 
light  in,  322. 

Chronometers,  on  glass  balance-springs 
in,  391. 

Circulation,  of  the  blood,  64 ;  in  ani- 
mals during  hybernation,  106  f  of 
the  blood  in  insects,  317. 

Cu-ripedes,  metamorphoses  in  the  se- 
cond type  of  the  Lepades,  325. 

Clairaut's  theory  of  the  equilibrium  of 
fluids,  on,  21,  286. 

Cloth,  Egyptian,  298. 

Cod,  on  the  crystalline  lens  of,  194. 

Coddington  (Rev.  H.),  report  on  Mr. 
Lubbock's  paper  on  physical  astro- 
nomy, 121. 

Collimator,  floating,  Kater's,  353,  354. 

Colorific  rays,  on  the,  284. 

Colour,  itsinfiuence  on  heat  and  odours, 
208. 

Colours  of  thin  plates,  on  the,  294, 475. 

Comatula,  on  the  star-fish  of  the  ge- 
nus, 339. 

Combustion,  new  law  of,  280. 

Comet,  Encke's,  197. 

,  Halley's,  in  1759,  elements  of, 

332 ;  in  1835,  observations  on,  346. 

Compass,  its  deviation  by  the  at- 
traction of  ships,  43. 

Conception,  town  of,  destroyed  by  an 
earthquake,  347. 

Cooke  (Rev.  G.)  on  the  composition 
and  decomposition  ofmineral  waters, 
414. 

Cooper  (E.  J.),  observations  on  Hal- 
ley's  comet  in  1835,  346. 

Cooper  (P.)  on  refracted  and  diffract- 
ed light,  281 ;    on  the  number  of 


490 


INDEX. 


primitive  colorific  rays  into  which 
white  light  may  be  separated,  284  ; 
on  the  theory  of  sound,  342 ;  a 
theory  of  the  tides,  342. 

Copley  medal,    regulations  as  to  the 
mode  of  making  the  award,  88. 

— ,  awarded  to  Prof.  Airy,  89 ; 

to  Prof  Faraday,  156 ;  to  M.  Pois- 
son,  157 ;  to  Prof.  Plana,  305 ;  to 
W.  S.  Harris,  Esq.,  349  ;  to  Baron 
Berzelius  and  F.  Kiernan,  Esq.,  442. 

Corpulence,  on,  176. 

Cosiguina,  on  the  volcanic  eruption 
of,  363. 

Cotidal  lines,  on,  188,  330. 

— •—,  as  deduced  from  the  laws  of  fluids, 
189. 

,  effect  of  detached  islands  and 

groups  of  islands  on,  1 89. 

,  on  the  form  of,  399. 

,  approximation  to  a  map  of,  188. 

Council  and  Officers  of  the  Royal  So- 
ciety, for  1831, 12 ;  for  1832, 90  j  for 
1833,  158;  for  1834,  244;  for 
1835,311;  for  1836,  360. 

,  reports  of  the  Council :  on  Nov. 
30,  1831,  85;  onNov.30,1832,155; 
Dec.  1,  1834,  304 ;  Nov.  30,  1835, 
348;  Nov.  30,  1836,441. 

Crawford  (Dr.)  on  the  laws  of  life,  in 
reference  to  the  origin  of  disease, 
134. 

Crustacea,  on  the  supposed  metamor- 
phoses in  the,  341,  371. 

Crystalline  lenses  of  animals,  anato- 
mical and  optical  structure  of,  194, 
366,  478. 

Crystals,  analytic,  456. 

,  on  the  optical  phenomena  of, 

389,  455. 

,  new  species  of  dichroism  in,  390. 
of  the  oxalate  of  chromium  and 


potash,  322. 

Cunningham  (J.)  on  an  improved 
mode  of  constructing  magnets,  486. 

Cunningham  (P.)  on  the  reciprocal  at- 
tractions of  positive  and  negative 
electric  currents,  381. 

Cuvier  (Baron),  biographical  notice  of, 
150. 

Dalton(Dr.),  the  Royal  medal  awarded 

to,  219. 
on  the  constitution  of  the  atmo- 
sphere, 485. 
Daniell  (Prof.)  on  a  new  regiatet  ^7- 
rometer,  69, 


Daniell  (Prof)  on  the  Royal  Society'i 
water  barometer,  134. 

on  voltaic  combinations,  371, 

385,  469. 

Darnley  (Earl),  notice  of  the  late,  84. 

on  an  extraordinary  luminous  ap- 
pearance in  tl^e  heavens,  186. 

Dau  (Dr.)  on  the  velocity  of  wind,  484. 

on  the  north-west  arctic  passage, 

482. 

Daubeny  (Dr.),  the  Royal  medal  a- 
warded  to,  11. 

on  the  recent   volcano  in   the 

Mediterranean,  196. 

on  the  gases  evolved  from  the 


thermal  springs  at  Bath,  254,  258. 
—  on  the  eruption  of  Vesuvius  in 
1834,326. 

on  the  action  of  light  upon  plants, 


and  of  plants  upon  the  atmosphere, 

362,  364. 
Davidson  (J.)  on  the  water  of  the  well 

Zem-zem,  333. 
Da  vies  (T.  S.),  geometrical  researches 

in  terrestrial  magnetism,  320,  368. 
Davy    (Sir    H.),    the  Royal    medal 

awarded  to,  220. 
Davy  (Dr.)  on  the  new  volcano  in  the 

Mediterranean,  94,  107,  184. 
,  experiments  on  the  torpedo,  119, 

293. 
on  the  combinations  of  carbonic 


acid  and  ammonia,  207. 
— ,  reply  to  Dr.  Daubeny,  284. 
on  certain  statements  made  by 


\ 


Mr.  Faraday,  318. 
— : —  on  the  temperature  of  fishes  of  the 

genus  Thunnus,  327. 
Davy  (Prof.  E.)  on  the  detection  of 

very  minute  quantities  of  metaUic 

poisons,  5. 
■         on  a  new  combination  of  chlorine 

and  nitrous  gas,  27. 
Death,  on  the  nature  of,  264. 
DeCandoUe  (Prof.),  the  Royal  medal 

awarded  to,  222. 
Decomposition,  electro-chemical,  99, 

183,  211,  261,  262. 
Demon ville  (M.),  on  the  cause  of  the 

variation  of  the  magnetic  needle,484. 
Desfontaines  (Prof.),  notice  of,  233. 
Dichroism  in  crystals,  new  species  of, 

390. 
Dickinson  (Capt),  account  of  the  reco- 
very of  the  treasure  and  stores  of 
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Dollond  (O.)  on  a  concave  achromatic 
lens  adapted  to  the  wired  micro- 
meter, 268. 

— ,  achromatic  eye-pieces,  89. 

Douglas  (Mr.),  ohservatioiis  taken  on 
the  western  coast  of  N.  America,  471 . 

Dover  (Lord),  notice  of,  228. 

Dreaming,  on  the  cause  of,  179. 

Drummond  light,  on  the,  474. 

Dry-rot  in  ships,  on,  482. 

Dukhun,  atmospheric  tides  and  me- 
teorology of,  296. 

Dunlop  (J.),  magnetical  observations, 
297. 

Dunlop  (W.)  on  computing  the  longi- 
tude at  sea,  332. 

Dyar  (H.  J.)  on  the  propagation  of 
waves,  414. 

Dynamics,  on  a  general  method  in, 
275,  315. 

Earth,  the,  considered  as  a  magnet, 

23. 
' ,  magnetism  of  the,  23,  38,  95, 

166,  185,  220,  368,  394,  400,  418. 
number  of  points  at  which  a 


needle  can  take  a  position  vertical 

to  its  surface,  368. 
Earth  and  Venus,  inequality  of  long 

period  in  the  motions  of,  77,  108. 
Earthquake  at  Chili  in  1835,  347. 

at  Chichester,  338. 

Edwards    (Dr.),    batrachian   reptiles 

killed  by  immersion  in  hot  water, 

quoted,  45,  47. 
Egypt,  on  the  mummy  cloth  of,  298. 
Elasticity  of  gases,  260. 
Electricity,  on  the  absolute  quantity  of 

electricity  with  the  particles  of  mat- 
ter, 263. 
» ,  a  continuous  current  of,  183, 

371,  385. 
-,  Arago*s  magnetic  phenomena, 


93. 


29. 


-,  atmospheric,  chemical  action  of. 


chemical  decompositions,   99, 
183,  198,211,262. 
-,  compact  slate  an  excellent  con- 


ductor of,  124. 
— ,  conducting  powers  of  wires,  482. 
— ,  construction  and  use  of  the  vol- 
taic battery,  343,  410. 
— ,  definite  nature  and  extent  of  elec- 


tro-chemical decomposition,  262. 
— ,  definite  chemicsd  action  of,  371, 
385. 


Electricity,  discovery  of  the  law  of  con- 
duction, 198. 

,  duration  of  electric  light,  299. 

,  electric  currents,  91,  95,  113, 

124,  161,  183,  198,  381,  461,469. 
-,  electric  origin  of  the  phenomena 


ofterrestrial  magnetism,  23. 
-,  electrical  phenomena  elicited  by 


magneto-electricity,  162. 
— ,  electrical  relations  of  metals  and 
minerals,  317. 

— ,   electro-chemical  influence    of 
electric  currents  of  low  tension,  461. 
— ,  elementary  laws  of,  277,  414. 
endosmose  and  exosmose,  on, 


61. 


—  from  magnetism,  evolution  of,  92, 
— ,  identity  of  electricities  derived 
from  different  sources,  191. 
-,  induction^  electrical,  defined,  91 ; 


induction  of  electricity  in  motion, 
113;  influence  of  terrestrial  induc- 
tion in  giving  rise  to  electrical  cur- 
rents, 95 ;  laws  of  magneto-electric 
induction,  177. 
-J  is  electricity  due  to  contact  or 


chemical  action,  288. 
— ,  its  evolution  from  magnetism,  92. 
— ,  laws  of  action  of  the  voltaic  bat- 
tery, 100. 

— ,  measuring  the  velocity  of,  299. 
— ,  new  electrical  condition  of  mat- 


ter, 92. 

—  of  the  torpedo,  119,  293. 
-,  phenomena  relating  to  the  ac- 


tion of  an  electric  current  upon  it- 
self, 318. 

— ,  positive  and  negative  electric 
currents,  381. 

— — ,  relation,  by  measure,  of  common 
and  voltaic,  193. 

— ,  researches  in,  91,  95,  113,  161, 
198,211,259,288,318,343. 
— ,  the  constant  battery,  373. 
— ,  the  dissected  battery,  372. 
— ,  the  electro-tonic  state,  116. 
— ,  volta-electrometer  for  measuring 
electric  currents,  262. 
— ,  voltaic,  99 ;   voltaic  combina- 


tions, 371,  385,  469. 
— ,  magneto-electric  intensity  in  dif- 
ferent masses  of  the  same  metal, 
178. 
-,  magneto-electric  induction,  phe- 


nomena of,  96. 

— ,  magnetic  electrical  machines, 

and  voltaic  batteries,  41 2. 
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Electro-chemical  decompositioD,  99, 
183,  198,211,261,262. 

■         method  of  detectmg  minute 

quantities  of  poison,  5 ;  influence  of 
electric  currents  of  low  tension,  461 . 

Electro-magnetism,  researches  in,  181. 

Electro-magnets,  on,  182. 

Electrode,  explanation  of  the  term,261. 

Electrolytes,  meaning  of  the  term,  261. 

Electrometer,  Harris's,  277. 

Electroscope,  Harris's,  277. 

Electro-tonic,  on  the  term,  92. 

Elephant,  on  the  crystalline  lens  of 
the,  366. 

Elliptic  transcendents,  theory  of,  60. 

Encke  (Prof.),the  Royal  medal  award- 
ed to,  221. 

,  comet  of,  197. 

Endosmometer,  61. 

Endosmose,  phenomena  of,  61. 

Equations  of  caustics,  324. 

,  analysis  of  the  roots  of,  472. 

Equilibrium  of  fluids,  on  the,  20;  not 
determinable  by  Clairaut's  theory, 
21 ;  applied  to  the  question  of  the 
figure  of  the  planets,  22. 

Eqmnoxes,  on  the  precession  of  the, 
16,  52. 

Equivalent  of  lead,  197. 

of  chlorine,  197. 

of  silver,  197. 

of  barium,  197. 

of  nitrogen,  197. 

of  mercury,  197. 

Etna,  magnetic^d  experiments  on,  1 63 ; 
account  of  the  eruption  in  1536, 316. 

Exosmose,  phenomena  of,  61. 

Expansion  of  solids,  new  register  py- 
rometer for  measuring,  69. 

Eye,  on  the  crystalline  lens,  194,  366, 
478. 

Bye-pieces,  achromatic,  89,  284. 

Fallows  (Rev.  F.),  notice  of,  82. 
Faraday  (Prof)  on  a  peculiar  class  of 

acoustical  figures,  and  on  the  forms 

assumed  by  particles  upon  vibrating 

elastic  surfaces,  49. 
,  researches  in  electricity,  91,  95, 

161,  198,  211,  258,  259,  288,  318, 

343. 
— ,  note  relative  to  the  charges  made 

by  Dr.  Davy,  318. 

analysis  of  the  water  of  Zem- 


Faraday  (Prof.),  reports  on  his  re- 
searches in  electricity,  113, 191. 

Farquharson  (Rev.  J.),  registers  of  the 
thermometer  at  Alford,  330. 

on  the  ice  formed  at  the  bottom 

of  running  water,  330. 

Farre  (A.)  on  the  structure  of  the 
higher  forms  of  polypi,  479. 

Feam  (J.)  on  recrossea  vision,  66. 

Fermentation,  putrefactive,  of  vege- 
table matter,  406. 

Figure  of  the  planets,  22,  286. 

Figures,  acoustical,  49,  180. 

Filtered  water,  plan  for  supplying,  36. 

Finances  of  the  Royal  Society,  state- 
ment of,  236,  307,  356,  447. 

Fish,  on  the  temperature  of,  327. 

Fisher  (Rev.  G.),  magnetical  experi- 
ments, 163. 

on  the  magnetic  forces,  253. 

on  the  nature  and  origin  of  the 

aurora  borealis,  295. 

Fluid-lens  telescope.  Barlow's,  13, 140, 
245. 

Fluids,  friction  of,  63. 

— — ,  on  the  equilibrium  of,  20,  286. 

,  on  the  resistance  of,  199. 

Foals,  on  the  false  tongue  in,  130. 

Forbes  (Prof)  on  the  temperatures  of 
hot  springs,  382. 

on  the  deficient  rays  in  the  solar 

spectrum,  393. 

Foster  (Capt.),  notice  of  the  late,  82. 

Fox  (R.  W.)  on  the  variable  intensity 
of  terrestrial  magnetism,  and  influ- 
ence of  the  aurora  borealis  upon  it, 
37. 

on  irregularities  in  the  magnetic 

needle,  and  on  the  thermo-electricity 
of  rocks,  124. 

on  the  electrical  relations  of  me- 


tals and  minerals,  317. 
Friction  of  fluids,  on  the,  63. 
Frog,  two  anterior  lymphatic  hearts 


m,  166. 


Zem,  333. 

— ,  the  Copley  medal  awarded  to,  156. 

— ,  the  Royal  medal  awarded  te><349. 


Galvanism,  theories  of,  called  in  ques- 
tion, 100. 

Galvanometers,  173 ;  common  deflect- 
ing, 181. 

Gas,  chloro-nitrous,  28. 

Gaseous  bodies,  on  the  power  of  me- 
tals and  other  solids  to  induce  the 
combination  of,  259. 

Gases  disengaged  from  the  thermal 
springs  at  Bath,  on  the,  254,  258. 

,  elasticity  of,  260. 
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Gases,  on  the  disinfecting  power  of 
the,  134. 

Gauss  (Prof.)  on  terrestrialmagnetism, 
166. 

Gell  (Sir  W.),  notice  of,  438. 

Geometrical  progression,  demonstra- 
tions in,  139. 

Germination,  on  the  chemical  changes 
during,  408. 

Gibraltar  rock,  magnetic  experiments 
on,  163. 

Gilbert  (D.)  on  negative  and  imagi- 
nary quantities,  4. 

— ,  address  at  the  anniversary  meet- 
ing, Nov.  30,  1830,  6. 

— ,  computations  for  suspension 
bridges,  51. 

Gillies  (Dr.),  notice  of  the  late,  438. 

Glass  balance-springs,  on,  391. 

Glisson's  capsule,  212. 

Gothic  architecture.  Sir  J.  Hall's,  146. 

Graham  (Prof.  T.)  on  the  arseniates, 
phosphates  and  phosphoric  acid,  200, 
209. 

on  the  oxalates,  nitrates,  phos- 
phates, sulphates,  and  chlorides,  41 8, 
453. 

Graham's  Island,  on  an  error  in  its 
site  and  origin,  101. 

Granville  (Dr.),a  special  general  meet- 
ing of  the  Royal  Society  relative  to, 
415. 

Graphical  register  of  tides  and  winds, 
account  of  a,  33. 

Gravitation,  theory  of,  disputed,  413. 

Gray  (J.  E.)  on  the  structure  of  shells, 
and  the  economy  of  molluscous 
animals,  201. 

on  the  difficulty  of  distinguishing 

certain  genera  of  shells,  and  on  ano- 
malies in  the  habitations  of  mollus- 
ca,  340. 

Greatorex  (T.),  notice  of  the  late,  83. 

Greek  sun-dial,  on  the  hour  lines  of,  18. 

Gregorian  telescope  compared  with 
the  Cassegrainian,  350. 

Griffin  (R.)  on  the  internal  structure 
of  the  Platypus  Anatinus,  93. 

Groombridge  (S.),  notice  of,  149. 

Ground-ice  of  rivers,  330. 

Gruggen  (J.  P.)  on  the  earthquakes 
at  Chichester,  338. 

Hale  (W.)  on  a  new  mode  of  propel- 
ling vessels,  48. 

Hall  (Dr.  M.)  on  the  physiology  of 
the  minute  and  capillary  vessels,  45. 


Hall  (Dr.  M.)  on  the  effect  of  hot  wai- 
ter upon  batrachian  reptiles,  45, 47. 

on  respiration  and  irritability  in 

animals,  105  ;  on  hybernation,  106. 

on  the  reflex  function  of  the  me- 
dulla oblongata  and  spinalis,  210, 

on  the  special  function  of  the  me- 
dulla oblongata  and  medulla  spina- 
lis, and  on  the  excito-motory  system, 
463. 

Hall  (Sir  J.),  notice  of  the  late,  145. 

Halley's  comet  in  1759,  on  the  ele- 
ments of,  332;  in  1835,  346. 

Hamilton  (Prof.  W.  R.)  on  a  general 
method  in  dynamics,  275,  315. 

,  the  Royal  medal  awarded  to,  349. 

Harriot's  astronomical  observations, 
on,  125. 

Harris  (W.  S.)  on  the  influence  of 
screens  in  arresting  the  progress  of 
magnetic  action,  and  on  the  power 
of  masses  of  iron  to  control  the  at- 
tractive force  of  a  magnet,  69. 

on  the  influence  of  the  sun's 

rays  on  the  magnetic  needle,  175. 
on  some  elementary  laws  of  elec- 


tricity, 277,  414. 
-,  the  Copley  medal  awarded  to. 


349. 

Harvey  (G.),  notice  of  the  late,  304. 

Heart,  influence  of  the  respiratory  or- 
gans on  the,  342 ;  influence  of  the 
tricuspid  valve  on  the  circulation  of 
the  blood,  337,  396. 

Hearts,  four  distinct,  in  certain  amphi- 
bious animals,  165. 

Heat,  influence  of  colour  on,  208. 

— ,  on  the  repulsive  power  of,  294. 

,  on  the  solar  rays  that  occasion, 

457. 

Heat-governor,  or  thermostat,  67. 

Helm  wind,  on  the,  459. 

Henderson  (T.)  on  the  comet  of  Encke, 

197. 
.'Henry  (Dr.  W.),  notice  of  the  late, 
439. 

Henry  (Dr.  W.  C.)  on  the  relations  of 
nerve  and  muscle,  64. 

Hereditary  instinctive  propensities  of 
animals,  476. 

Herschel  (Sir  J.),  observations  of  ne- 
bulae and  clusters  of  stars,  213* 

,  report  on  Barlow's  fluid-lens  te- 
lescope, 245. 
',  the  Royal  medal  awarded  to. 


222,  223,  443. 
High-i^ater,  empirical  laws  of  the  time 
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and  height  of,  257 ;  lemiiDenstraal 
inequality  of,  ^QQ. 

Hirudo  officinalis,  on  the  powers  of 
suction  of,  198 ;  on  the  respiratory 
organs  of,  206. 

Hive-bee,  on  the  temperature  of  the, 
481. 

Home  (Sir  £•)  on  the  use  of  the  gan- 
glions, 48. 

,  female  Omithorhynchus  para- 
doxus without  mammae,  77. 

-— ,  notice  of  the  life  and  works  of, 
145. 

Homogeneous  fluid  at  liberty,  equili- 
brium of  a  mass  of,  20, 286. 

Hope  (T.),  notice  of  tiie  late,  84. 

Homer  (L.)  on  an  artificial  substance 
resembling  shell,  375. 

Horsburgh  (Capt.  J.),  notice  of  the  late, 
436. 

Hosack  (Dr.),  notice  of,  437. 

Hot  springs  of  the  P3rrenees,  382. 

Hour  lines  of  the  ancients,  on  the, 
18. 

Howship  (J.)  on  a  tumour  produced 
by  the  larva  of  a  large  fly,  181. 

Hudson  (J.),  hourly  observations  on 
the  barometer,  136. 

Human  ovum,  on  the,  339. 

Humboldt  (Baron),  report  on  his  plan 
for  the  observation  of  the  pheno- 
mena of  terrestrial  magnetism,  418. 

Hutton  caverns,  M endip  Hills,  56. 

Hybernation,  on,  106. 

Hygrometrical  observations,  333. 

Hyperbola,  new  property  of  the  arcs 
of  the  equilateral,  258. 

Ice,  at  the  bottom  of  running  water, 
330. 

Imperial  standard  yard  of  the  Royal 
Society,  52. 

Imperial  standard  troy  pound  weight, 
on  the,  409. 

Inflexion  of  light,  on  the,  72. 

Insects,  circulation  of  the  blood  in, 
317;  respiration  of,  403,481;  du- 
ration of  life  in  different  media,  404; 
temperature  of,  479. 

Integral  calculus,  on  the,  417. 

Ipoh,  or  Upas,  poison,  on,  483. 

Iridescence,  phenomena  of,  376. 

Irritability  in  animals,  105 ;  greatly 
increased  in  hybernation,  106. 

Iron,  on  the  power  of  masses  of  in  con- 
trolling the  attractive  force  of  a  mag- 
net, 69. 


Iron,  meteoric,  remarkable  mass  of, 

203,  213. 
■,  soft,  maCTCtic  power  of,  187. 
Ivory  (J.)  on  Uie  eqmlibrium  of  fluids, 

20,  286. 

on  the  figure  of  the  planets,  20. 

on  elliptic  transcendents,  60. 

on  the  theory  of  the  perturbations 

of  the  planets,  98. 

on  the  disturbing  function  upon 


which  depend  the  inequalities  of  the 
motions  of  the  planets,  209. 
— ,  the  Royal  medal  awarded  to,  220. 
on  the  astronomical  refractions, 


301. 

Jacoons,  on  the  poison  used  by  the, 

483. 
Jones  (T.  W.)  on  the  ova  of  women 

and  mammiferous  animals,  339. 

—  on  the  changes  in  the  impregna- 
ted ova  of  the  mammifera,  and  ori- 
gin of  the  chorion,  473. 

Johnson  (Capt  E.  J.),  magnetic  ex- 
periments on  board  an  iron  steam- 
vessel,  378. 

—  on  the  iiffluence  which  magnetic 
needles  exercise  over  each  other, 
282. 

Johnson  (G.  H.  S  )  on  the  equations 

of  caustics,  324. 
Jussieu  (M.  De), notice  of  the  late,  441. 

Kangaroo,  on  the  impregnated  uterus 

of,  279. 
Kater  (Capt.),  his  floating  collimator, 

353,  354. 

on  the  imperial  standard  yard 

constructed  for  the  Royal  Society,  52. 

,  list  of  his  papers  in  the  Philo- 


sophical Transactions,  350. 

Kerigan  (T.)  on  deducing  the  longi- 
tude from  the  moon's  right  ascen- 
sion, 107. 

Kicman  (F.),  anatomy  and  physiology 
of  the  liver,  211. 

— ,  the  Copley  medal  awarded  to, 
442. 

King  (T.  W.)  on  the  influence  of  the 
tricuspid  valve  of  the  heart  on  the 
circulation  of  the  blood,  337. 

on  the  safety-valve  of  the  heart, 

396. 

Kirman  (T.  H.),  a  remarkable  case  of 
corpulency,  176. 

Knight  (T.  A.)  on  the  suction  of  the 
leech,  198. 
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Knight  (T.  A.)  on  the  hereditary  in- 
stinctive propensities  of  animals, 
476. 

Kropalschek(M.),  welt  mechanik,413. 

Lardner  (Dr.)  on  the  lunar  theory,  25, 
■         on  the  properties  of  vapour,  159. 

on  the  theory  of  railways,  385. 

Larynx,  its  functions  as  one  of  the  or- 
gans of  voice,  103. 
Lawrence  (Sir  T.),  notice  of,  10. 
Lawson  (H.)  on  the  solar  spots,  as  seen 

May  1836,  397. 
Lax  (Rev.  W.),  notice  of,  438. 
Leach  (Dr.),  notice  of  the  late,  439. 
Lead,  equivalent  number  for,  197. 
Lee  (Dr.)  on  the  human  placenta  and 

its  connexion  with  the  uterus,  75. 
Leech,  on  the  suction  of  the,  198  ;  on 

the  respiratory  organs  of  the,  206. 
LeGendre  (A.  M.),  notice  of  the  life 

and  works  of,  230. 
Lens,   crystalline,   of    animals,    194, 

366,  478. 
,   crystalline,   doubly    refracting 

structures  in  the,  478. 

• ,  fluid,  for  telescopes,  13. 

-,  negative  achromatic,  284. 


Lepades,  the  second  type  of  the  Cir- 
ripedes,  metamorphoses  of  the,  325. 

Life,  on  the  laws  of  in  reference  to 
disease,  134. 

— ,  on  the  powers  of,  401. 

,  insect,  on  their  capability  of  sup- 
porting it,  404. 

,  animal  and  organic,  on  the  mus- 
cular fibre  of,  462,  484. 

Light,  absorption  of,  322 ;  on  the  phe- 
nomena of  the  absorption  of  by  co- 
loured media,  475. 

— ,  experiments  on,  298. 

,  its  action  on  plants,  364. 

,  on  the  inflexion  of,  72. 

,  refracted  and  diflracted,  281. 

— ,  theory  of  the  dispersion  of,  281, 
326,  362,  459. 

,  electric,  duration  of,  299. 

,  white,  primary  colours  of,  284. 

-,  undulatory  theory  of,  73, 89, 362. 


Light-houses,  on  illuminating,  474. 

Limnoria  terebrans,  on,  291. 

Linear  measures,  British  standards  of, 

352. 
Lister  (J.  J.)  on  tubular  and  cellular 

Polypi  and  Ascidise,  268. 
Liver,  anatomy,  and  physiology  of  the, 

211. 


Liverpool,  on  tide  obiervations  made 

at,  338,  368. 

,  phenomena  of  the  tides  at,  346. 

,  solar  and  diurnal  inequality  <rf 

the  tides  at,  377. 
Lloyd  (J.  A.),  survey  of  the  river 

Thames,  30. 

on    meteorological    deductions 

from  observations  made  at    Port 
Louis,  477. 

Locomotive  engines,  on  railways,  385, 
390. 

London,  port  ^,  on  the  tidesin,  62, 137, 
256,  399. 

Longitude,  formulae  for  computing, 
332 ;  deduced  from  the  moon's 
right  ascension,  107 ;  on  obtaining 
the  inequalities  of,  16. 

Lubbock  (J.  W.),  researches  in  phy- 
sical astronomy,  16, 51,59,  75, 101, 
121,  128,  137. 

on  meteorological  observations 

made  at  the  Royal  Society,  42. 

on  the  theory  of  the  moon,  52, 


75,128,253,270. 

—  on  the  precession  of  the  equi- 
noxes, 16,  52. 

—  on  determining  the  planetary  in- 
equalities, 60. 

—  on  the  tides  in  the  port  of  Lon- 
don, 62,  137,  399. 

on  the  tides,  75,  178,  265,  466. 


— ,  report  on  Prof.  Airy's  paper  on 
an  inequality  of  long  period  m  the 
motions  of  the  Earth  and  Venus,  108. 
on  the  determination  of  the  terms 


in  the  disturbing  function  of  the 

fourth  order,  301. 

— ,  the  Royal  medal  awarded  to,306. 

—  on  the  elements  of  Halley's  co- 
met in  1759,  332. 

—  on  tide  observations  made  at  Li- 


verpool, 338,  368. 

on  the  fluctuations  of  the  height 


of  high-water,  485. 
Lunar  theory,  on  the,  25,  52,  75, 128, 

253,  270. 
Lyell  (C),  the  Royal  medal  awarded 

to,  306. 
on  the  rising  of  the  land  in 

Sweden,  313. 
Lyon  (Capt.),  notice  of  the  late,  228. 

Macdonald  (Lt-Col.),  notice  of  the 

late,  83. 
Mackintosh  (Sir  J.),  notice  of  the  life 

and  works  of,  147. 
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Madecr  (T.),  meteorological  obtervft- 

tions  at  the  CapeofGood  Rope,  302. 
Macro-micro,  account  of  the,  268. 
Macrouiay  on  the  metamorphoies  in 

the,  371. 
Magnet,  power  of  maoes  of  iron  to 

control  the  attractire  force  o^  69 ; 

improved  magnets,  486. 
Magnetic  action,  influence  of  screens 

in  arresting,  69;   specnlations  on 

the  nature  ot,  71. 
■         experiments  in  the  S.  of  Europe 

and  Asia  Minor,  163 ;  made  on  the 

coast  of  Africa,  130 ;  on  board  an 

iron  steam-TCssel,  378. 

forces,  on  the,  2S3. 

influence  of  the  solar  rays,  on  the, 


175,  176. 

—  intensity,  terrestrial,  37,  400. 

■         phenomena,  Arago's,  on,  93. 

pole,  north,  position  of  the,  254. 

pole,south,onthepo8itiono^  323. 

power  of  soft  iron,  187. 

variation,  cm,  195. 

Magnetic-electrical  machines,  on,  412. 

Magnetic  needle,  on  irregularities  in 
the,  123 ;  influence  of  the  sun's  rays 
on,  175 ;  on  the  influence  they  ex- 
ercise over  each  other,  282 ;  on  the 
dip  o(  394 ;  on  the  variation  o^  395; 
comparison  of  observations  of  the 
dip  and  variation  o^  396. 

Magnetical  observations  by  CapL 
Back,  discussion  of  the,  394,  400. 

Magnetism,  apparatus  for  magnetical 
observations,  170. 

,  terrestrial,  on  the  electric  ori- 
gin of  the  phenomena  of,  23 ;  pro- 
bably not  essentially  distinct  from 
electricity,  25 ;  variable  intensity  ot, 
37 ;  influence  of  the  aurora  borealis 
on,  37;  its  influence  in  eliciting 
electricity,  96  ;  irregularities  in  the 
indications  oi  the  intensity  o^  124 
Gauss's  memoir,  166 ;  on  determi 
ning  the  direction  and  intensity  of, 
185 ;  geometrical  researches  in,  320 
368 ;  Humboldt's  plan  for  the  obser- 
vation of  the  phenomena  of,  418 
magnetic  intensity,  400. 

Magneto-electric  induction,  96,  177 
intensity  in  difierent  metals,  1 78. 

Magneto-electric  phenomena  discover- 
ed by  Faraday,  on  the  law  which 
connects,  159. 

Malcolm  (Sir  John),  notice  of  the  late, 
224. 


Mammaiy  glandi  of  tiieOmitfaoihjfii- 
chus  paradmnw»  133. 

Mars,  on  the  atmoqihere  o^  71,  158. 

Marsuinal  animals,  on  die  generation 
of,  279 ;  on  the  brain  in,  460. 

Mease  (Dr.)  on  die  dry-rot  of  sh^ 
482. 

Meckel  (Dr.),  notice  <d,  232. 

Medal^uling,  improvement  in,  139. 

Mediterranean,  new  vidcano  in,  9i, 
107,  184,  196,  284. 

MeduDa  oUongata  and  ipinalifl^  on  the 
reflex  functioB  of  the,  210 ;  cm  die 
structure  of  the,  331 ;  on  die  ^edal 
iimctioii  of  the,  463. 

Mendip  Hills,  on  the  caverns  of  the,  55. 

Mercury,  eq[uivalent  number  for,  197. 

Metallic  poisons,  electro-chemical  me- 
thodfor  the  detection  o^  5. 

Metals,  on  the  dilatation  of  the,  69. 

Metals  and  minerals,  electrical  rda- 
tions  of,  317. 

Metaphosphoric  add,  209. 

Meteor,  extraordinary,  159. 

Meteoric  iron,  remarkable  mass  o( 
203,  213. 

Meteorolc^,  dedncdons  from  obser- 
vations made  at  Port  Louis,  477. 

,  observadons  made  at  the  Royal 
Society,  on,  42. 

of  Dukhun,  296 ;    of  Cape   <rf 

Good  Hope,  302,  363. 

Micrometer,  wired,  concave  achroma- 
tic lens  adapted  to,  268. 

Microscopes,  solar  and  oxy-hydrogen 
gas,  457. 

Mineral  springs  of  the  Pyrenees,  382. 

Mirage,  caused  not  so  much  by  eva- 
poration as  by  the  direct  efiect  of 
the  solar  rays,  32. 

Mitscherlich  (IVof.),  the  Royal  medal 
adjudged  to,  221. 

Moira  brine  spring,  analysis  of,  and 
on  the  extraction  of  bromine,  295. 

Molecular  attraction,  157. 

MoUusca,  marine  testaceous,  131. 

,  economy  of  the,  201 ;  of  the 

power  they  possess  to  dissolve  shells 
&c,  202 ;  deposition  of  shelly  mat- 
ter by,  203  ;  anomalies  observed  in 
the  habitations  of  the,  340. 

Moon,  theory  of  the,  25,  52,  75,  128, 
253,  270. 

Morgan  ( W.),  notice  of  the  late,  226. 

Motion,  on  the  cause  of,  410. 

Mountain  barometer,  descriptioQ  of  a, 
40. 
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Mount  Etna,  account  of  the  erup- 
tion in  1536,  316. 

Mouth  and  pharynx,  anatomical  de- 
scription of  the,  103. 

Miiller  (Dr.)  on  the  existence  of  four 
distinct  hearts  in  amphibious  ani- 
mals, 165. 

Mullins  (F,  W.)  on  a  new  principle 
in  the  construction  of  voltaic  batte- 
ries, 410. 

Mummy  cloth  of  Egypt,  on  the,  298. 

Murphy  (Rev.  R.)  on  the  theory  of 
analytical  operations,  456. 

on  the  roots  of  equations,  472. 

Muscle  and  nerve,  relations  of,  64. 

Muscles  of  the  arm,  on  the,  405. 

Muscular  fibre  of  animal  and  organic 
life,  462,  484. 

motility,  not  impaired  in  hyber- 
nation, 106. 

Nebulae  and  clusters  of  stars,  obser- 
vations of,  213. 

Negro,  on  the  brain  of  the,  398 ;  in- 
tellectual faculties  of,  399. 

Nerve  and  muscle,  on  the  relations  of, 
64. 

Nerves  of  motion,  sensation,  and  the 
brain,  relations  between  the,  283, 
331. 

—  of  sensation,  physiology  of,  205  ; 
paralysis  of  the  fifth  pair  of,  205. 

Nervous  system,  on  the,  401,  464 ;  of 
the  Sphinx  Ligustri,  129,  292;  ner- 
vous influence  not  a  vital  power, 
402. 

Nervous  and  muscular  systems,  on  the, 
164. 

Newbold  (Lieut.  T.  S.)  on  the  poison 
used  by  the  Jacoons,  483. 

Newport  (G.)  on  the  nervous  system 
of  the  Sphinx  Ligustri,  129,  292. 

on  the  respiratory  organs  of  the 

leech,  206. 

on  the  respiration  of  insects,  403. 

. ,the  Royal  medal  awarded  to,444. 

■  on  the  temperature  of  insects, 

479. 

Nitrates,  constitution  of  the,  454. 

Nitrogen,  equivalent  number  for,  197. 

Nitrous  gas  and  chlorine,  new  combi- 
nation of,  27. 

North  magnetic  pole,  on  the  position 
of,  254. 

Odours,  influence  of  colour  on,  208. 
CEstrus  bumanus,  181. 


Oo,  lake,  near  Bagneres  de  la  Chea, 

131. 
Optical  phenomena  of  certain  crystals, 
389,  456. 

structure  of  the  crystalline  lenses 

of  animals,  194,  366. 

Oriani  (B.),  notice  of  the  late,  153. 

Oriental  MSS.  of  the  Royal  Society 
sold  to  the  British  Museum,  349; 
cash  account,  360. 

Ornithorhynchus  paradoxus,  internal 
structure  of,  93  ;  the  name  of  Omi- 
thorhynchus  given  to  it  by  Blumen- 
bach,  132 ;  on  the  manunary  glands 
of,  133 ;  on  the  ova  of,  297 ;  the  fe- 
male without  mammse,  77. 

Osier  (£.)  on  marine  testaceous  mol- 
lusca,  131. 

Osteology,  human,  207,  294. 

Ourang-outang,  brain  of,  compared 
with  that  of  the  negro,  398. 

Ova  of  women,  on  the,  339. 

— ,  impregnated,  of  themammifera, 
on  the  changes  in,  473. 

-^— of  theOmithorhynchus  paradoxus, 
on  the,  297. 

Owen  (R.)  on  the  mammary  glands 
of  the  Ornithorhynchus  paradoxus, 
132. 

on  the  generation  of  the  marsu- 
pial animals,  and  on  the  impregna- 
ted uterus  of  a  kangaroo,  279. 

on  the  ova  of  the  Ornithorhynchus 

paradoxus,  297. 

on  the  brain  in  marsupial  ani- 


mals, 460. 
Owen  (Capt.),  meteorological  register 

kept  on  board  H.  M.'s  shipThunder, 

333. 
Oxalates,  constitution  of  the,  453. 

Paddle-wheel  of  a  new  constraction, 
285. 

Palgrave  (Sir  F.),  account  of  the  erup- 
tion of  Mount  Etna  in  1536,  316. 

Palmer  (H.  R.)  on  a  graphical  regis- 
ter of  tides  and  winds,  33. 

—  on  the  motions  of  shingle  beach- 
es, 276. 

Parabolic  curves,  arcs  of,  287. 

Parish  (W.)  on  a  large  mass  of  me- 
teoric iron,  213. 

Parkinson  (Dr.),  notice  of,  84. 

Pasley  (Col.)  on  an  artificial  water  ce- 
ment, 41. 

Paulet  (F.))  demonstration  complete 
dutheoreme  dit  de  Fermat,  361. 
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P«ilet(F.),deiiMmstxBtkm  of  the  eqii*- 
litj  ^  the  sum  of  the  angles  of  a  tri- 
angle to  two  right  angles,  404. 

Peacock  (Rer.  G.),  his  report  on  Mr. 
Lubbock's  pi^r  on  physical  astro- 
nomy, 121. 

Pendulum,  on  its  correction  for  the 
reduction  to  a  vacuum,  126;  com- 
parison of  old  and  new  corrections, 
127  ;  swung  in  a  vacuum  apparatus, 
127 ;  anomalies  observed  in  experi- 
ments with,  1 28 ;  knife-edge  suspen- 
sion, 128,  352. 

— ,  seconds*,  on  the  length  ot,  66, 
128,351,362. 

Pentacrinus  Europaeus,  produced  from 
the  ova  of  the  CcMuatula,  339. 

Perkins  (J.)  on  the  production  of 
steam,  123. 

Pcttigrew  (T.  J.)  on  a  remarkable 
case  of  corpulency,  176. 

Pharynx  and  moutn,  anatomical  de- 
scription of  the,  103. 

Philip  (Dr.  A.  P.  W.)  on  the  powers 
on  which  the  circulation  of  the 
blood  depends,  64. 

on  uie  nervous  and  muscular 

systems,  164. 

—  on  the  nature  of  sleep,  179. 
— — -  on  the  nature  of  deadi,  264. 

on  the  powers  of  life,  401. 

Phillips  (B.)  on  the  secretion  and  uses 

of  the  bile,  160. 
Phosphates,  researches  on  the,  200, 

209;    on   the  constitution  of  the, 

454. 
Phosphoric  acid,  on  the  modifications 

of,  200,  209. 
Physical  astronomy,  16,  51,  59,  75, 

98,  101,  108,  121,  128,  137,  209. 
Physiology,  of  the  minute  and  capillary 

vessels,  45 ;  of  the  thymus  gland, 

133 ;  of  the  nerves  of  sensation,  205 ; 

of  the  liver,  211 ;  vegetable,  222  ; 

of  the  brain,  283,  331 ;  of  respira- 
tion in  insects,  403 ;  of  the  hwnan 

voice,  404. 
Placenta,  human,  on  the,  75. 
Plana     (Prof.),    the    Copley    medal 

awarded  to,  305. 
Planetary  inequalities,  on,  16,  59,  77, 

108,209,301. 

theory,  16,  77,  108,  211. 

Planets,  on  the  figure  of  the,  22,  286  ; 

on  the  theory  of  the  perturbations  of, 

98,  102. 
Plants,  on  the  action  of  light  on,  364 ;  | 


their  inflnwHy  on  the  atmon^iere^ 

364. 
PUtypus  Anatinus,  internal  structure 

o^93. 
Pneumatometer,  Dr.  Hall's,  105. 
Poison,  method  of  detecting  minute 

quantities  of,  5. 
— --^  the  Ipoh  or  Upas,  483. 
Poisson  (M.),  the  Copley  medal  award- 
ed to,  157. 

,  theory  of  capillary  action,  157. 
Polypi,  cellular  and  tubular,  268 ;  on 

tne  higher  forms  of,  479. 
Pond  (J.)  on  the  new  zenith  telescope 

of  the  Royal  Observatory,  270, 326. 

,  notice  o^  434. 

Powell   (Rev.  B.)   on   the  repulsive 

power  of  heat,  294. 
on  the  theory  of  the  dispersion 

of  light,  326,362,459. 
Prddaval  (Le  Comte  de),  th^orie  ba- 

listique,  296. 
Presents  received  by  the  Royal  Society, 

1,  5,  12, 15,  17,  19,  20,  23,  25,  26, 

27,  29,  32,  36,  39,  41,  43,  45,  47, 

49,  51,  53,  59,  62. 
Propelling  ships,  new  mode  o^  48. 
Pu^efactive  fermentation,  on,  407. 
I^nrenees,  mineral  springs  ot,  383. 
Pyrometer,  register,  new,  69. 

Quantities,  on  negative  and  imaginary, 
4. 

Railways,  on  the  theory  of,  385  ;  on 
gradients  on,  390. 

Reade  (Sir  T.),  register  of  the  baro- 
meter and  thermometer  at  Tunis, 
388. 

Reade  (Rev.  J.  B.)  on  the  solar  rays 
that  occasion  heat,  457. 

Refractions,  astronomical,  on,  301. 

,  double,  322. 

Register,  graphical,  of  tides  and  winds, 
33. 

—  pyrometer,  new,  69. 

Rennell  (Major),  notice  of  thelife  and 
works  of,  7. 

Rennie  (G.)  on  the  friction  of  fluids, 
63. 

Reptiles,  batrachian,  killed  by  immer- 
sion in  hot  water,  47. 

Repulsive  power  of  heat,  294. 

Resistance  of  fluids,  on,  199. 

Respiration,  theory  of,  334. 

,nearly  suspended  in  hybernation, 

106. 


Respiration  of  insects,  on,  403,  481. 

— -  and  irritability  in  animals,  on, 
105. 

Respiratory  organs,  their  influence  in 
regulating  the  blood  in  the  heart, 
342 ;  of  the  leech,  206. 

Rigaud  (Prof.)  on  Harriot's  astrono- 
mical observations,  125. 

Rigg  (R.)  on  the  vinous,  acetous,  and 
putrefactive  fermentations  of  vege- 
table matter,  406. 

■  on  the  chemical  changes  during 
germination,  408. 

Ritchie  (Dr.)  on  the  phenomena  of 
endosmose  and  exosmose,  61. 

,  researches  in  voltaic  electricity, 

99. 

on  the  law  which  connects  the 

various  magneto-electric  phenome- 
na discovered  by  Faraday,  159. 

,  researches  in  electro-magnetism, 

181. 

on  the  discrepancy  between  the 


velocity  of  sound  in  air,  and  that  of 
theory,  458. 

on  the  conducting    powers   of 


wires  for  electricity,  and  on  the 
heat  developed  in  metallic  and  li- 
quid conductors,  482. 

Rivers,  on  the  ground-ice  of,  330. 

Robinson  (T.  C),  description  of  a 
mountain  barometer,  40. 

Rocks,  thermo-electricity  of,  124. 

Roget  (Dr.),  the  thanks  of  the  Royal 
Society  given  to,  364. 

Roos  (Capt.  F.  T.  de),  account  of  the 
recovery  of  the  treasure  and  stores 
of  the  Thetis,  266. 

Ross  (Capt.),  remarks  on  the  supposed 
loss  of,  1 54 ;  his  return  noticed,  234. 

Ross  (Capt.  J.  C.)  on  the  position  of 
the  north  magnetic  pole,  254. 

Royal  medals,  some  observations  re^ 
lative  to  the,  215,  221,  306. 

,  essays  for  the,  405,  410. 

,  awarded  to  Sir  David  Brew- 
ster and  Dr.  Daubeny,  1 1 ;  to  Dr. 
Dalton,  219  ;  to  J.  Ivory,  Esq.,  Sir 
H.  Davy,  and  Dr.  Wollaston,  220 ; 
to  Prof.  Struve  and  Prof.  Encke, 
221 ;  to  Sir  C.  Bell,  Prof.  Mitscher- 
lich,  Sir  D.  Brewster,  and  M .  Balard, 
221 ;  to  Prof.  DeCandolle,  222;  to 
J.  W.  Lubbock,  Esq.,  and  C.  Lyell, 
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nus,  327. 

of  hot  springs,  382. 

of  insects,  479. 

Teredo  navalis,  on,  291. 
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Tyrrell  (J.)  on  the  circulation  of  the 
blood  in  insects,  317. 

Undulatory  theory,  73,  89,  362. 

Ure  (Dr.)  on  the  thermostat  or  heat 

governor,  67. 
,  analysis  of  the  Moira  brine 

spring,  295. 
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Voltaic  battery,iniproved  form  of,  343  ; 
practical  construction  and  use  of, 
343  ;  laws  of  action  of,  100  ;  ex- 
amination of,  290;  new  principle 
in  the  construction  of,  410 ;  relative 
merits  of  electrical  machines  and 
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